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Piper Broadens 


Model Line to 
Meet Sales Goal 


Saab 35 Drakens 








First in Constant Speed Drives... 


SUNDSTRAND 


New electrical concept in F-102A attributed to 
Sundstrand Constant Speed Drives 


The advanced Air Force F-102A all-weather supersonic interceptor, built b New Electrical Horizons... 


Convair, incorporates the new concept 
: 1 engineers, 


the Sundstrand Constant Speed Drive, 1S 
a-c system providing plenty of stable power verloa city ; 
Je Sans . engine and airframe manufacturers 
I Here 1s reliable power tor optin I 1Or 
and Sundstrand. With this new 
concept in electrical systen 
e f remarkable adavonces in 
2ration and perfé rmance 


of tomorrow's aircraft, 


SUNDSTRAND AVIATION 


Division of Sundstrand Machine Tool Company, ROCKFORD, ILLINOIS Western District Office: Hawthorne, California 
CONSTANT SPEED DRIVES + AIRCRAFT ACCESSORIES 





DOUGLAS 
and 


GOODFZYEAR 


teamwork 


results —— 3 important “FIRSTS” and important 
t-savings for the “Seven Seas’’! 


ML ‘ 


mK 


N a 5,000-mile flight, each pound saved takes on added 
] significance—and three weight-saving pieces of Goodyear 
equipment contribute importantly to the success of the new 
Douglas DC-7C’s range and revenue as an overseas carrier. 


First, the DC-7C specified Goodyear Tri-Metallic Brakes to 
take advantage of the weight- and space-savings that result 
from this new brake design, which gives up to 50% more 
kinetic energy absorption per pound of brake. 


Second, these main wheels are equipped with Goodyear 
Tubeless Tires—eliminating tube weight, simplifying inven- 
tory and insuring topmost performance, thanks to Goodyear’s 
exclusive 3-T Nylon construction. 


Third, main wheels of forged magnesium by Goodyear were 
selected as original equipment because of their record 
capacity per pound, greater roll life, absence of fatigue 
“footholds”—and weight-savings of 15% 
cast magnesium wheels. 


over conventional 


> petal production airplane to use 
Tri-Metallic Brakes 


© Fi RST commercial transport to be 
_ delivered with tubeless tires 


ee commercial transport to use 
forged magnesium wheels _ 


ee 
Bete td 
ie 


The DC-7C typifies Goodyear’s ability to engineer the com- 
plete package—tires, wheels and brakes—with outstanding 
results, 
The confidence placed in these skills is found in this simple 
fact: 
More airplanes land on Goodyear tires, wheels and brakes 
than on any other kind. 
Goodyear, Aviation Products Division 
Akron 16, Ohio, and Los Angeles 54, California 


FACILITIES + ABILITIES 


GOOD“YEAR 
rer Baie). | 
PRODUCTS 


= EXTRA pls 


[tN PERFORMANCE 





The Douglas C-133A 
isa giant among cargo carriers. 


Navigator seats for these behemoths 


are designed and built by Weber. 


WEBER AIRCRAFT CORPORATI( 
2820 ONTARIO STREET 


BURBANK, CAL 





AVIATION CALENDAR 


Oct. 29-31—Air Traffic Control Assn.. First 
Annual Convention. New Colonial Hotel. 
Washington, D. (¢ 

Oct. 31-Nov. 1-2-1956 Annual Meeting and 
Exhibit, Society for Experimental Stress 

Deshler-Hilton Hotel, Colw 
I 1. Ohio 

Nov. 1-2—20th Anniversary National Tim 

ind Motion Study ind Manageny nt 
ponsored by Industrial Manag 
ciety, Sherman Hotel, Chicago 





Nov. 12-15—Thirty-Sixth Annual Meetin 
erican Petroleum _ Institute Hotel 
rad Hilton, Palmer House and Shera 
Blackstone, Chicago, II 
13-14—Sixth Transport Aircraft Hy 

Conference ponsored by Vick 
In Park Shelton Hotel, Detroit 
14-16—Symposium on Optics and 
wave sponsored by the Institute 
f Radio Engineers Professional Group on 
\ntennas and Propagation, Lisner Audi 
rium, George Washington University, 
Washington D ( 

Nov. 14 agtiowe n American Aviation Con 
ference onsored by Export Committee, 
Aircraft a. ries Assn., Miami, Fla 

Nov. 14-16—Jet ‘Eatin Overhaul Sympo 

1 General Electric Co., Evendale, 


15—Conferen on problems and 
oncerned with control and protec 
f airport approaches, sponsored by 
of ‘Transportation and ‘Trafh 
ering University of California 
rnational Hou University of Cali 
nia, Berkeley, Calif 
Nov. 15-16—Guided Missile Branch and 
Committees, American Ordnance Assn., 
Naval Ordnance Test Station, Inyokern 
Calit 
Nov. 15-16—Metropolitan New York Mate 
i Hand ing Conterence sponsored by 
N. Y. Chapter of the American Material 
Handling Societv, Brooklyn Polytechni 
Institute, Brooklyn, N. ¥ 
Nov. 16-17—Air Mail Pioneers Eastern Di 
vision Reunion, Ambassador Hotel, Wash 
ngton, D. ¢ 
Nov. 25-27—Aviation Distributors & Manu 
facturers Ass 28th Meeting, Drake Ho 
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Quality Workmanship at LAVELLE 


The microscopic inspection equipment and actual photo- 
micrograph of a titanium automatic heliarc butt weld 
250x, shown above, are typical of the quality control 
techniques employed by Lavelle to assure production per- 
fection of critical parts and components for the air- 
craft industry. 


Advanced facilities and methods for welding titanium 
and high temperature nickel and steel alloys . . . Govern- 
ment Certified technicians and equipment .. . plus careful 
inspection and follow-through by experienced specialists 
at every stage of production, add up to greater speed, 
efficiency and economy in meeting customers’ exacting 
specifications at Lavelle. 


Learn how this complete service proves the quality work- 
manship of the precision components you require... 
when you call on Lavelle for your fabricating needs. 





Additional data on Lavelle’s specialized fabricating ser- 
vices is contained in this illustrated brochure. Write for 
a copy without obligation. 


Z Swolle Ss. 


LAVELLE AIRCRAFT CORPORATION * NEWTOWN, BUCKS COUNTY, PA. 
Between Philadelphia, Pa., and Trenton, N. J. 





Dow high temperature 
have excellent fabrication characteristics 


Lightweight structural metals with high 
strength, stiffness and elasticity at elevated 
temperatures! A new group of Dow mag- 
nesium alloys offers a great combination 
of these properties without the fabricating 
difficulties normally experienced with other 
high temperature materials. 


Specially developed for use in airframes, 


missile and engine structures, the new 
alloys are already making weight reductions 
possible for several manufacturers. These 
alloys show advantages at temperatures up 
to 700°F. Limited test data on properties 


up to 800°F. are available for some of them. 


FABRICATION: Fabrication characteristics 
ere equal to those of standard magne- 
sium alloys. 


WELDABILITY: 95 to 100% weld effi- 
ciency at elevated temperatures. 


FORMABILITY: Single deep draws can 
be easily accomplished. 


MACHINABILITY: Best machining char- 
acteristics of any structural metal. 


One of the alloys is 
thorium composition HK31A. It is now 
available in rolled form from stock. Cast- 


ings and sheet in mill quantities are also 


new magnesium- 


readily available. A companion alloy for 
extruded shapes and forgings will soon be 
in production. 


For more information about the new high 
temperature magnesium alloys, contact 
your nearest Dow Sales Office or write 


magnesium alloys 


to THE DOW CHEMICAL COMPANY. Magnesium 
Sales Department MA 362G-1, Midland, 
Michigan. 


EASILY FORMED. These HK31A parts 
were drawn using production dies and 
processes for standard magnesium alloys. 
‘he parts retained a higher percentage of 
original properties than standard alloys. 


you can depend on DOW MAGNESIUM 
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WELDING PROGRESS REPORT 


Production Line Experience The absolute consistency of the 


control climinates the need for timc 


Proves the Consistency of New consuming periodical check-out o1 


calibration. 
Sciaky Electronic Weld Control fue svtiction. of hem 


welder functions won't obsolete the 





First reports from aircraft industry all control dials for interval functions welder. The plug-in sub-assembly 
manufacturers are unanimous in are calibrated in impulses of secon« feature permits easy addition of pre 
their recognition of the absolute ary current. No involved second-to heat, quench, postheat, etc. 
weld consistency and positive repro cycle calculations are required for ; 
ducibility provided by the new Sciaky welder set-up. Data Available 
Predetermined Electronic Counter ’ : More complete information on 
controlled welders. Simple Maintenance operation and control combination 

Users say that, for the first time, it Plug-in sub-assembly control unit available with Sciaky Predetermined 
is now possible to get precisely what minimize maintenance down-timc Electronic Counter controlled weld 
they set on the welder. ‘The machine Replacement of a sub-assembly is _ ers is given in Sciaky Bulletin No 
cannot deviate from its setting. It is only a matter of minutes. 339. Copies are available on request 


consistent throughout the entire 
range of adjustment. And set-up to 
repeat previous production runs is 
simple and positive. 


How It Works 


Without deviation, the new Sciaky 
control counts the cycles of power 
line frequency which is governed by 
the U.S. Naval Observatory. In pre 
determined absolute numbers, cvcles 
and impulses are simply counted by 
a Dekatron tube to control the dura- 
tion of various welder functions. 


Single Tube Handles 
All Succeeding Functions 


\ single tube is used to count 
both the respective cvcles of suc- 
ceeding functions as well as impulses 
of welding current. For example, 
only one Dekatron tube is used to 
count respective cvcles of squeeze, 
weld, hold and off and in respective 
impulses, preheat, weld and_post- 
heat. A second Dekatron tube is 
needed only for simultaneous func- 
tions, such as cool, heat, and current 
decay 

\ll control dials for timing func- 
tions are calibrated in cvcles, while 





At regular intervals Sciaky will pre- 
sent reports of jobs being done on 
Predetermined Electronic Counter 
controlled welders. Look for them in 
leading aviation industry magazines. PMM 2 STK 125 KVA ROLL SPOT AND SEAM WELDER with Predetermined 
Electronic Counter Weld Control 


Largest Manufacturers SS CIiAK Y 
SSciany 
® 


Of Resistance Welding Machines in the World 
Sciaky Bros., Inc., 4935 West 67th Street, Chicago 38, Ill., Portsmouth 7-5600 

















JOY AXIVANE® FANS 


AIR CONDITION 


new airliner makes most of 


CAPITAL AIRLINES is proud of its spanking new 
turbo-prop'Viscounts. The finest aeronautical and elec- 
tronic know-how has been employed in the development 
of this inspiring new airliner. 

This advanced thinking is apparent, too, in the 
Viscount’s air conditioning system. For the heart of the 
system they selected a Joy AXIVANE Fan .. . and used 
to full advantage the inherent space-saving character- 

istics of this unique én-/:ne fan design 

Because Joy AXIVANE Fans can 
be installed in the duct, they may be 
located in any part of a plane that 


Write for FREE Bulletin 124-59 


ALL JOY AXIVANE AIRCRAFT FAN DESIGNS ARE BUNT TO 
CONFORM TO ARMY AND NAVY SPECIFICATIONS 

WITH OVER 90 STANDARD MODELS AVAILABLE IN A 
LARGE RANGE OF PERFORMANCE .. . CUSTOM DESIGNS 


AVANMABLE ON REQUEST. 


Consult 0. Joy Exgineor, 


waw 4 6246 124 


space-saving design 


has ducting. Light-alloy magnesium and aluminum con- 
struction save weight but give the greatest vibration- 
resisting and shock-resisting strength. 

FROM 20 CFM TO OVER 6000 CFM is the range of 
ratings of Joy AXIVANE Aircraft Fans . in weights 
from 10 ounces to §0 pounds. Joy Axivane Aircraft 
Fans are working, today, in Grumman, North American, 
Douglas, Martin, and Sikorsky Aircraft. You can put 
them to work in yours, too. For details write Joy Manu- 
facturing Company, Oliver Building, Pittsburgh 22, Pa. In 
Canada: Joy Manufacturing Company (Canada) Limited, 


Galt, Ontario. 


WORLD'S LARGEST MANUFACTURER 
OF VANE-AXIAL FANS 











1945 MN-62 


1944 AN/ARN-7 
“Conde 


PIONEER AND LEADER 


SCR-269 A D F 








1940 = MN-26/MN-31 


NOW THE DFA-70—SMALLER, LIGHTER WITH GREATER 
ACCURACY, HIGHER SENSITIVITY 


th t 


Here’s another big advance in automatic tubes throughout, and new circuitry that 
direction finders from Bendix . . . the all- minimizes precipitation static 
new DFA-70 system. It provides greater Bendix ADF has been the “standard of 
accuracy and higher sensitivity that make the industry” since radio direction finder 
possible +2 degrees bearing accuracy equipment was first introduced. From the 
with input signals as low as 12.5 micro- MN-26/MN-31 to our present DFA-70 
volts system, Bendix has pioneered and devel- 
Only 4 ATR, the DFA-70 utilizes sub- oped most of the advancements in auto- 
chassis construction for simplified main- matic direction finding navigation systems 
tenance. Electrical tuning with digital For complete information and _ speci- 
indication eliminates tach shafts and fications about DFA-70, write Bendix 
permits the control panels to be located Radio, Aviation Electronic Products, 
as far as 50 feet from receiver. Sense lines Baltimore 4, Maryland. Or contact: West 
up to 35 feet can be used or up to 60 feet Coast—Bendix Radio, 10500 Magnolia 
with slight modification. Other outstand- Boulevard, North Hollywood, California; Sen aienmeniades Giadiaiiin: Gein eamnet sail 


ing features include narrow-band Consol Export— Bendix International, 205 East MN-72 Radio Magnetic Indicator, CNA-70 Control 
Panel, MN-58 Dual Azimuth Indicotor, LPA-70 Flush 


reception, ARINC Class I ruggedized 42nd Street, New York 17, New York. Leen Antenne 


Bendix Radio Division 
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Growth —in personnel, for example, tells the Temco 
Success Story. 


At : EE M Cc O In 1945, Temco had 259 employees. Today, Temco has over 
10,000 employees — at three integrated Texas plants — at 
work on contracts covering fourteen of the country’s key 
military aircraft. Constant expansion in every department 

g rowth tells has equipped Temco to meet the increasing needs of the 


aircraft industry—to push ahead the company’s own develop- 
ments in electronics and in aircraft and weapon systems. 


the stor y ! Temco’s sturdy growth — in skills, facilities and experience 
— opens up outstanding opportunities for a complete range 
of engineering talents. If you are looking for a rewarding 
career in aviation, you will find it at Temco. 


ENGINEERS 


Openings in all phases of aircraft design and 
development. Write to Joe Russell, Engi- 
neering Personnel, Room 10-A, Temco 
Aircraft Corporation, Dallas, Texas. 


AIRCRAFT CORPORATION, DALLAS 


IN ENGINEERING THE BEST OPPORTUNITIES AREIN AVIATION IN AVIATION THE BEST OPPORTUNITIES ARE AT TEMCO 
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PORTABLE RADAR STATIONS MEASURE AND 
DOUBLE CHECK 50 MILE READINGS IN SECONDS 


For the first time, surveyors are freed 
from short-sighted optical equipment. 
Unlike old-fashioned surveying tools, 
the “radar ruler’’ pierces through fog, 
darkness or dense foliage, electronically 
pacing off distances of 1 to 50 miles, 
precise to within a few meters! 


This new general-purpose surveying 
instrument was developed by Motorola’s 
Military Electronics Laboratory for the 
Signal Corps Engineering Laboratories, 
Fort Monmouth, N. J. The entire oper- 


ation can be handled easily and quickly 
by unskilled personnel. 

This self-calibrating system uses two 
identical portable radar stations which 
bounce a signal back and forth thou- 
sands of times each second. High-speed 
computers automatically provide the 
data necessary to measure off the 
distance. 

Here is just one more example of 
the equipment now being developed 
by Motorola for many varied military 
applications. 





3 suitcases and a 

25 ft. collapsible 
antenna comprise 
the entire equipment 


navigational devices + radar » countermeasures + microwave systems + communications equipment 
data transmission « plotting systems + telemetering » data processing and presentation indicators 


Positions open to qualified Engineers and Physicists 


lala 


M OTOROLA Communications & Electronics Division 


National Defense Department 
2710 N. Clybourn Ave., Chicago, tii. Other facilities: Phoenix, Arizona and Riverside, California 








Realistic targets for today’s adyaficed weapons systems must 
be as fleet and maneuverable athe potential opponents they 
simulate. Small, speedy, re ly controlled drones can give 
pilots and | gunnery crews combat training they require. 


rones at transonic and supersonic 
speeds represent another important area for the application of 
the advanced technology resulting from RMI POWER 
ENGINEERING. 


Rocket power to drive missiles and piloted aircraft higher and 
faster has been the prime product of RMI since its inception 
15 years ago. Today, as the oldest company in the rocket engine 
field, Reaction Motors has a wealth of experience gained in the 
design and production of engines for record-holding vehicles 
of both types. 


Engineers and Scientists: creative and rewarding opportunities exist for 
all types of technical specialists in the research, development and pro- 
duction of rocket power devices. Send complete resume and salary 
requirements to employment manager. 


PRIMARY AND AUXILIARY ROCKET POWER FOR: Missile Boosters and Sustainers, Aircraft, 
Target Drones, Ordnance Rockets, Ejection Systems, Launching Devices. 


Bower A. tor Dpogress 


r2.Ve REACTION MOTORS, Inc. .~= 
. — —————————_ oo M MEMBER OF THE OMAR TEAM 
ee DENVILLE. NEW JERSEY yf 











HOT PARTS TO HURDLE 
THE THERMAL BARRIER 


this important field—able to draw upon its 


High speeds in flight mean high tempera- 
tures—up to 5000°F! In this new region of 
intense heat where ordinary metals melt like 
butter, Ryan metallurgists are pushing back 
thermal barriers with every new design. 
And Ryan production experts are building 
the hottest, fastest hot parts demanded by 
modern aviation. 

Ryan is uniquely skilled and equipped in 


extensive stockpile of experience in the de- 
sign, research and production of major high 
temperature jet age items. Dramatic proof 
of Ryan’s leadership shows up on the 
production lines where ramjets, afterburn- 
ers, turbojets, piston and rocket engine 
assemblies are precision manufactured, in 


quantity, to the highest quality standards. 


BUILDING AVIATION PROGRESS SINCE 1922 


Aircraft * Power Plants °*+ 


RYAN AERONAUTICAL COMPANY, SAN DIEGO, CALIF. 


Avionics 








Yow ll want 
to evaluate... 


...the new Stewart-Warner Electronics ATC 
Radar Safety Beacon on your own test bench. 


Every Airlines Electronics Engineer who has 
seen the new airborne beacon is making plans 
to dig into this clean box on his own test bench. 
There will soon be a limited few units 

available for your evaluation study. 


We want you to see for yourself how this 
equipment, specifically designed to ARINC 
characteristic No. 532-A, combines all the 
reliability and long-life factors of airborne radar 
equipment manufactured by Stewart-Warner 
Electronics for the past 15 years. 


Fill] ELECTRONICS 


a Division of Stewart-Warner Corporation 








MOST ADVANCED DESIGN AVAILABLE 


Stewart-Warner transponder experience has enabled us to 
evaluate possible future modifications in this type equip- 
ment. As a result, the design is flexible enough to accom- 
modate all AEEC “Green Sheet”’ expansions; for example, 
side lobe suppression and other foreseeable requirements 
such as: 
1. By internal switching we can provide a second pulse 
train spaced 4.35 microseconds after the last pulse of 
the first train. 
2. The delay line is tapped every 1.45 microseconds to 
provide for future expansion of the coding system. 
For example, automatic air-to-ground flight data 
transmission. 
Facilities have been provided to include two addi- 
tional interrogation modes upon customer request. 
Write today for latest details and availability of evaluation 
units. Stewart-Warner Electronics, Civil Aviation Dept. 
14, 1300 No. Kostner Ave., Chicago 51, Ill. 
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THIS IS FOR YOU ...1F you Have 
SPECIFICATIONS 


AN AC GENERATOR COOLING PROBLEM ! 208/120 Volts, 0.75 Power Factor, 3 Phase, 400 CPS 
Rated 
Cool Approx Flange 
Rated Diam Speed Weight | 
Coo! 


Type No in RPM Ibs Drive 





*28E16-1 
*28B23-1 
*28E17-1 
*28E14-1 
*28E15-1 
28£19-1 10 } € 


28£19-3 10 j 6. 


t 
é 
6° 
6 
€ 


itegral fan permittin 
1 no additional coolin 


1» DC output of 30 v 


cen designed to MIL -6099 an 
ir of 120°C at sea level, 40°C at 50.000 
| deliver full-rated load unde 





HIGH-TEMPERATURE AC GENERATORS 


meet military class C air-cooled specifications 


... offer maximum performance at minimum 
size and weight... range from 9 KVA to 60 KVA 


These generators are designed as part of complete Red Bank 
high-temperature AC generating systems that also include 
magnetic amplifier voltage regulators and system protection 
components. For full details, write Red Bank Division, 
Bendix Aviation Corporation, Eatontown, New Jersey. 


West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Calif 
Canadian Distributor: Aviation Electric Ltd., P.O. Box 6102, Montreal, P.Q 
Export Sales and Service: Bendix international Division, 205 E. 42nd St., New York 17, N.Y 


ENGINEERS WANTED: Opportunities now available for experienced design engineers to work on aircraft type AC and DC rotary 
power supplies and associated control equipment and distribution systems. Write today: Attention of Personnel Department K. 











re 


PERKIN -ELMER’'S 





EASY, CHARLIE, I'M TRY- ADVERTISEMENT? 


ING TO WRITE A “HELP WELL LET OL’ GRAY 
WANTED” AD THAT GETS FLANNEL CHARLIE 
ACROSS ALL THE 
THINGS P-E CAN OFFER 
GOOD ENGINEERS ANO 
PHYSICISTS... , >) / 


HELP YOU WITH IT. 





FIRST OF ALL, LET’S TELL ‘EM WHAT 
PERKIN-ELMER DOES... DESIGNS AND 
PRODUCES FINE OPTICS, INFRARED IN- 

STRUMENTS, ELECTRO-OPTICAL 

WEAPONS SYSTEM.,... 





-.-TO SAY NOTHING 
OF SECRET INFRARED 
DETECTOR STUFF. 


WHY SHOULD ANYONE 
WANT TO WORK FOR 
PERKIN-ELMER? 








THEN Teu ' 
HEN WE TELL EM EVERYTHING FROM 
ABOUT THE PROJECTS pcRial CAMERAS 
THEY’LL BE WORK: TO ZOOM LENSES, 
ETC. AND SO FORTH. 








AND THE MEN THEY’LL BE WORKING WITH... 
CARL MILLER WHO HELPED DEVELOP RADAR.,.. 
LLOYD McCARTHY, ALEADER IN OPTICAL DESIGN.. 
+++ ANO MANY OTHERS WELL KNOWN IN OPTICAL 

TRACKING, INFRARED AND SO FORTH... 


« «NOT TO MENTION 
US, JACK AND 
CHARLIE IN PERSON. 





- 





AND LOCATION! OUT IN THE BEAUTI- 
FUL CONNECTICUT COUNTRYSIDE WHERE 
TRUE SUBURBAN LIVING (S A REALITY, 
+»NO MORE COMMUTING. 


REMINDS ME! HAVE 
TO TELL My WIFE ILL 

















NOTHING EXCEPT THE SPECIAL 
BRAND OF ENTHUSIASM YOU PICK 
UP WORKING AROUND HERE, 
BUT THEY'LL HAVE To Dis- 

COVER THAT FOR THEM- 


HAVE WE LEFT 
ANYTHING 








LL CLOSE IT..“IF YOURE A 
PHYSICIST, ENGINEER, OR 
DESIGNER, WE’D SURE LIKE 
TO KNOW MORE ABOUT You” 


AND IF yOou‘D 
LIKE TO KNOW 
MORE ABOUT US, 
LET US SEND you 








Perkin-Elmer is a diversified, growing young company, 


well known to both industry and defense people. Why 


not send our personnel manager a resume of your quali- 


Engineering and Optical Division 


Perkin-Elmer Gyo 








fications. And if you'd like, we'll send you a copy of 


“Perkin-Elmer . . . its people, facilities, products.” Connecticut 


Norwalk, 
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The remote corners of the world are now accessible to aircraft designed to 
include the Stroukoff Pantobase landing system. A product of Stroukoff 
research and development, Pantobase will permit landings and take-offs 
from snow, ice, water, sand and unimproved terrain as well as standard 
runways. The increased versatility of the aircraft will reduce the need for 
conventional airports and contribute materially to the advancement of 
logistical techniques. The safety of the Pantobase landing system, is assured 
by the extensive experience and complete reliability of the Stroukoff 


organization. 


Pantobase — When de- 
signed into an aircraft the 
Stroukoff Pantobase sys- 
tem enables the plane to 
land and take off from 
many types of surface 
without changes or addi- 
tional landing equipment. 


BLC — Boundary layer con- 
trol as developed by 
Stroukoff increases the 
effective lift and delays 
stalling of the wing, there- 
by reducing required 
speeds and distances for 
take-offs and landings. 


Achievement is a tradition at Stroukoff. Leaders in the development and 
design of cargo and transport aircraft, Stroukoff offers challenging oppor- 


tunities to creative engineers. 





























oe 





7 ity ia 














USE...CLEAN...AND USE AGAIN! 


Recently some truly startling figures have been turned in by 

commercial airlines regarding the life of AC long-reach 

Spark Plugs. These figures indicate that in most cases, ACs 

will survive several full maintenance periods. 

Now, these spark plugs can be used . . . cleaned . . . and used 
again, adding hundreds of extra flying hours “aoroes 

to what was previously considered normal life. 

Try the new AC Spark Plugs in your planes. Enjoy the 

benefits of AC's extra life and reliability. Available for 


almost every plane that flies. 


AC SPARK PLUG 09, THE ELECTRONICS DIVISION OF GE AIRCRAFT 
" SPARK PLUGS 


DISTRIBUTED BY: Airwork Corporation: Millville, New Jersey; Miami Springs, Florida; Newark, New Jersey; Atlanta, Georgia; Alexandria, Virginio Pacific Airmo- 

tive Corporation: Burbank, California; Seattle, Washington; Oakland, California; Kansas City, Kansas; Denver, Colorado; Linden, New Jersey Southwest Airmotive 

Company: Dallas, Texas; Kansas City, Kansas. Van Dusen Aircraft Supplies, Inc.: Chicago, Illinois; Minneapolis, Minnesota; Teterboro, New Jersey; East 
Boston, Massachusetts; Alexandria, Virainia. Standard Aero Engine Ltd.: Winnipeg, Manitoba; Vancouver, B.C.; Edmonton, Alberta 
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—.. pai ie USAF Pushes Maintenance Demands 
R Robert B. Hot F . ° ope , . ; 

—— P Maintainability requirement may be written into all contracts; jet 
engine makers to feel change first. 





MANAGING EDITOR Alpheus W. Jessup Airlines Advised to Contract Jet Overhaul 
ASST. MANAGING EDITOR (TECHNICAL) _ . . ° *,* 

oy ge P Airlines maintenance officials are introduced to complexities of 
WASHINGTON Cecil Brownlow engine, overhaul facility costs. 
NEW YORK W m Gregory, James J. Dailey, Es 

Robert Stanfield . . . 

aap RR ae ot : Airline Growth Indicates Healthy Profits. . 
ENGINEERING Robert H. Cushman > Third-quarter trends point to 14% traffic gain for 1956 despite 

Russell Hawkes slow start in summer travel. 
AVIONICS Philip J. Klass 
CONGRESS Katherine Johnsen ° . ° 
llc. hota : Heating Studies Tax Apparatus Ingenuity . 
TRANSPORT... Craig Lewis, Glenn Garrison, 3 P NACA finds test device design requires nearly as much skill as 

L. L. Doty missiles themselves 

EQUIPMENT L. Christian * 
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Pi a ee et 
The new 1649A Super Constellation spreads its wings! Major 


wing and propeller improvements planned for the new, longer- 
range Lockheed Super Constellation aircraft due in 1957 
mean important changes in intercontinental flight. Carrying 
up to 9600 gallons of fuel, the new Super Constellation at 


ys 


ranges beyond 4200 miles will fly point-to-point 70 mph 
faster than other piston-powered airliners. By moving its 
four powerful turbo-compound engines farther outboard, 
along its 150-foot wingspan, Lockheed promotes additional 
quietness in passenger cabins. 


Lockheed launches 3 new aircraft! 


The three new Lockheed aircraft shown on this 
page all are equipped with Macwhyte ‘‘Hi- 


Fatigue’? Control Cable. The wide use of 
Macwhyte aircraft products by leading manu- 
facturers like Lockheed is proof of their quality 
and dependability. 

Because it is properly PREformed, ‘“Hi- 
Fatigue’’ cable lies dead with no tendency to 


twist or curl. Assemblies can be made to closer 
tolerances, and there is minimum uniform stretch. 

Macwhyte makes a complete line of sizes and 
types of ““Hi-Fatigue’”’ aircraft control cable in 
Galvanized, Tinned, or Stainless Steel. Macwhyte 
aircraft products meet the requirements of 
aircraft manufacturers, airlines, and military 
specifications. 


8 4 World’s faster fighter, Lockheed’s new, 
)N ultrasonic F-104A Starfighter is pow- 
ered by the new General Electric J-79 
jet engine. Wing measures only 7'4 
feet from fuselage to tip. Unique fea- 
tures include: The most powerful jet 
engine, thrust per pound, ever devel- 
oped; a T-shaped “‘flying tail.” 


The sea- going T2V -1, the first 
jet trainer designed to operate with 
U.S. aircraft carriers, flies at 600 mph, 
lands at 97 mph. Among its new fea- 
tures is a system by which compressed 
air from the engine is channeled into 
the wing and squirted through tiny 
holes directed at the flaps and ailerons, 
providing greater lift, improved anti- 
stall performance. 


Manufacturers of 
Cable— *'Safe Lock’’ Cable Terminals— 
Cable Assemblies—Tie Rods—Braided 
Wire Rope Slings—Bright, Galvanized, 
Stainless Steel, and Mone! Metal ond 
Plastic Coated Wire Rope. 


Hi-Fatigue” Aircroft 
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EDITORIAL 





What's Wrong With British Aviation? 


For the past several years, there has been a rising tide 
of criticism on the state of British aviation—particularls 
its military products—from British aeronautical engineers, 
military airmen and the London daily press. Britons dis 
tinguished in aviation who have spoken publicly on thi 
topic include Sir Roy Fedden, thrice president of the 
Roval Aeronautical Society and a distinguished aero 
nautical engineer; Air Commodore F. R. Banks, an 
internationally recognized authority on jet engine 
development; William A. Waterton, one of Britain’s 
most experienced jet test pilots, and Sir Philip Joubert 
de la Ferte, a former air chief marshal of the Roval Ain 
Force 

Our British contemporaries of the technical press, 
Flight and Aeroplane, also have noted that all is not 
well on this score ction to improve 
matters 

The main point of all this criticism is that the Royal 
Air Force is now, and is likelv to be for the foreseeable 
future, saddled with obsolete aircraft. Air Commodore 
Banks ranks the current RAF fourth among world powers 
in quality of equipment, trailing the U. S., Russia and 
Sweden. ‘There are indications that the present rate of 
progress of the French aircraft industry may push the 
RAF equipment down to fifth place soon 

Many Britons, fed a steady diet of press releases from 
the Society of British Aircraft Constructors’ non-technical 
staff and headlines “Britain Leads in the Air” from the 
penny press, are not fully aware that the Roval Air Force 
could put no fighters into MiG Alley in Korea capable 
of holding their own with the Russian MiG-15. Nor 
are they fully aware that for the last three vears the first 
line fighter of the Roval Air Force has been the American 
designed, Canadian-built F-86 Sabre. Now that the 
Hawker Hunter has finally come into limited squadron 
service—“‘vears late,” according to Air Vice Marshal 
Thomas Pike—it is thoroughly outclassed by the F-100 
Super Sabre and MiG-19 day fighters and the F-102A 
all-weather fighter 

These planes are supersonic in level flight, while the 
Hunter still needs a shallow dive to nudge Mach 1 
With the cutback in Javelin production and cancellation 
of advanced supersonic all-weather fighter projects, the 
RAF outlook in this vital field is even worse than it is 
for day fighter equipment 

The guided missile situation is even worse, with 
Britain already lagging at least two development gen 
erations behind this country. Bomber development is in 
better shape, but even Britons are puzzled as to how 
their limited airpower budget can support three 
V-bomber programs without seriously crippling other 
critical development areas. Only in the gas turbine 
engine field is the British military aviation picture really 
bright. Britain now has a variety of gas turbine engines 
covering the power spectrum from 1,000 Ib. thrust to 
19,000 Ib., a record hard to find in any other country 
But this brilliant engine development will avail littl 
without the airframes to utilize them properly and gather 
the precious operational experience on which future 
engine development must be nourished 

We do not recite these sad facts to twit our British 
The current state of British military aviation 


ind have urged 


friends. 


development is a matter of deep concern to our military 
planners in the Pentagon ind to the American people 
It is not a pleasant sight to watch an alls whose military 


} 


airpower record is so distinguished slide down the 


technical scale towards obsolescence. Maintenance of a 
strong Roval Air Force is just as vital to the American 
people with their huge stake in the N ATO alliance and 
world peace as it is to Britons 

What appears to be the trouble with the 
of British military aviation? British critics appear to 
agree on four principal points 
e Lack of the proper investments in the research and 
development tools required for exploration of the speeds 
and altitudes of the supersonic range of aircraft and the 
Chis includes wind tunnels, 


current state 


hypersonic range of missiles. 
altitude chambers, test sleds, and, perhaps most import 
ant of all, a high-speed flight research program similar 
to the X series aircraft sponsored jointly by the U.S 
Air Force, Navy and National Advisory Committee for 
Acronautics 

¢ Bureaucratic bungling by the Ministry of Supply. 
[his system imposes another government agency be 
tween the aircraft industry and its prime customers—the 
Roval Air Force and the commercial MOS 


urlines 


control of aircraft development and procurement has led 
to a widening gap between RAF requirements and the 
equipment actually developed and built by the industry 
© Lack of the weapon systems concept in developing new 


aerial weapons. Establishing this concept in USAF 
and Navy aerial weapons development was no easy task 
against all of the forces of entrenched tradition. But, 
without its firm recognition, we too would still be 
developing aircraft rather than weapon systems. Almost 
every current British military aircraft is bulging with 
devices added after the main design process was com 
pleted but found necessary to turn a fiving machine into 
a fighting machine 
e Lack of genuine economic competition in the aircraft 
industry. Too much of the limited airpower budget is 
wasted on “consolation prize’ prototype orders and 
small production orders to losers of the technical com 
petitions in order to keep their firms alive 

No amount of official White Paper whitewash or SBAC 
press releases can gloss over the validity of this criticism 
from Britons each of whom has had far more practical 
experience with military aviation than the combined total 
of the official apologists 

No foreign advice will help to solve Britain’s military 
aviation problems, nor do we propose to offer any 
The British will have to make their own searching 
analysis of their present predicament and work out a 
solution within the framework of their technical and 
financial resources. But we earnestly beseech those most 
vitally concerned with British military aviation progress 
to “get cracking” and to get on with this vital job before 
it is too late. The whole future of the Western alliance 
and the free world depends upon having a strong, 
independent Royal Air Force flying close formation with 
the British Commonwealth air forces, the French Armee 
de |’Air and the U. S. Air Force and Naval Aviation 


—Robert Hetz 











DEPENDABILITY... 


Aviation engineers and designers since 
the beginning of the Aircraft Industry 
have relied on Wyman-Gordon for all 
types of critical forging requirements. 








KEY TO AIRCRAFT FORGINGS ILLUSTRATED 


. Fuselage Frame (Aluminum) Lgth. 96” Wgt. 176 Ibs. 
. Main Wing Spar (Aluminum) Lgth. 125” Wgt. 262 Ibs. 
. Wing Beam Fitting (Aluminum) Lgth. 72” Wgt. 270 Ibs. 
. Landing Gear Trunnion 

(Aluminum) Lgth. 41” Wgt. 330 Ibs. 
. Landing Wheel (Magnesium) Dia. 33” Wgt. 134 lbs. 
. Propeller Hub (Steel) Lgth. 17” Wgt. 430 Ibs. 
. Piston Engine Crankshaft (Steel) Lgth. 48” Wgt. 316 Ibs. 
. Jet Engine Compressor Wheel 

(Titanium) Dia. 24” Wgt. 191 Ibs. J 
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WHO'S WHERE 








In the Front Office 


Charles H. Colvin, president of Colvin 
Laboratories, Inc East Orange, N. J a 
director, Avien, Inc., Woodside, N. ¥ 

Roland T,. Outen, company chairman 
Fairey Aviation Company Ltd., Hayes 
Middlesex, England 

Lawrence G. Haggerty, president, Farns 
worth Electronics Co., Fort Wayne, Ind 
Mr. Haggerty succeeds Dr. Harvard L. Hull 
now a vice president of Litton Industries, 
Beverly Hills, Calif 

Byron F. Sherrill, assistant to the board 
chairman, Trans World Airlines, Inc 

Robert G. Patterson, assistant to the 
president, and James G. Rayburn, vic¢ 
president-general sales manager, Lamson & 
Sessions Co., Cleveland, Ohio 

E. M. Schugar, vice president-government 
contracts, Houdaille Industries, Inc., Buffalo 
N. ¥ 

Stanley J. Roush, group vice president 
Borg-Warner Corp., Chicago, II] 


George G. Gauck, vice president-sales, 


Zero Manufacturing Co., Burbank, Calif 
John E. Stephen, general counsel, Ai 
lransport Association, Washington, D. € 


Honors and Elections 


Constantine L. Zakhartchenko, W ashing 
ton, D. C. consulting engineer and former 
Navy engineer, has received the Navy's Dis 
tinguished Civilian Service Award for his 
part in developing the Navy’s new guided 
missile, Petre] 

Robert H. Curtis, Continental Air Lines 
meteorologist, has been elected chairman of 
the Air ‘Transport Association Meteorology 
Committee 

Raymond §S. Perry, president of Federal 
Telephone and Radio Company, has 
received the Air Power Trophy, the top 
award of the Air Force Association’s New 
Jersey Wing, for his contribution to a wide 
variety of military and commercial aircraft 
products, including Tacan, Henri Busignies, 


president, and Brig. Gen. Peter C. Sand- 
retto, vice president-technical director, of 
Federal ‘Telecommunication Laboratories 
received the Wing's Research and Develop 
ment Award for 195¢ 

Dr. John L. Miller, director of defens« 
ictivities for Firestone Tire & Rubber Com 
pany, has been appointed deputy chairman 
of the Artillery Division of the American 
Ordnance Association, and also elected a 


member of the A.O.A. National Council 


Changes 


Robert M. DeHaven, associate director 
lircraft operations and flight test, Hughes 
Aircraft Co., Culver City, Calif Also 
Thomas B. Carvey, launchers and powe1 
plants department head, Hughes’ guided 
missile laboratories 

Roland C. Bergh, acoustics specialist 
director of jet-noise suppression program 

epubli Aviation Corp., Farmingdak 
N. ¥ 

Dr. George Roka, director, semi-con 
ductor division, Marvelco Electronics Divi 


on, National Aircraft Co., Burbank, Calif 
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INDUSTRY OBSERVER 


> General Electric liquid-propellant rocket engine for the Vanguard satel 
lite has been delivered on schedule after qualifving at a design thrust of 
27.000 Ibs. GE’s program for the engine is on schedule, and the compan 
foresees no problem in meeting its phase of the Vanguard tests and firing 


dates 


> Work is almost complete on five pre-production models of Dassault’s 
Super Mystere B2 multi-purpose fighter. Production models are due to 
begin rolling off the production line of Dassault’s Merignac plant in early 
1957. French air force already has ordered 305 of the aircraft, making it 
the first European fighter capable of supersonic speeds in level flight to be 
ordered in quantity. Powered by a Snecma Atar IX turbojet with after- 
burner, the B2 carries two 30 mm. cannon and missiles. 

P First Lockheed F-104A Starfighters are scheduled to go into operational 
service early next vear at one of USAF’s West Coast bases 


> Main cargo hold of 500 mph. Douglas C-132 turboprop transport is large 
enough to accommodate five cross-country buses. Smaller cargo hold in 
upper part of the “double-bubble” fuselage is believed to be almost large 
enough to hold a DC-6 fuselage. Spacious extra crew quarters are located 
forward of the upper hold. Access to cockpit is by stairway from main 
hold. Sixteen-wheeled main landing gear is made up of four co-axial 
quads. Each quad has four wheels on single axle which rotates 90 degrees 
to retract into fuselage pods similar to those on C-133. 


© Electronic firing system for Canada’s CF-105 delta-wing supersonx 
fighter probably will be produced by RCA-Victor Ltd. in Montreal. De 
velopment work will be carried out at RCA’s David Sarmoff Research Center 
in Princeton, N. J 


>A 108-ft. high, above-ground tank for testing moored mines and _air- 
dropped antisubmarine weapons is scheduled to go into service this week 
at the Naval Ordnance Laboratory, Silver Spring, Md. The tank, 50 ft. 
in diameter, allows better control and observation of test results, easier 
recovery of test items than testings in harbors and ocean. Hydrodynamics, 
mechanical function, and function of certain pyrotechnics and propellants 
can be tested. Portholes allow for photographs. A wood-and-steel platform 
forms a “false bottom” for tank, can be raised or lowered to vary depth 
of test. 


> Breguet 1100 Taon, lightweight tactical support fighter, has been 1 
designed to follow the area-rule concept. The aircraft, to be powered by a 
Bristol Orpheus engine, is scheduled to make its first flight sometime this 
winter. 


> Sikorsky has tripled the skin thickness on commercial version of its 
S-58 helicopter, adding 350 Ib. to the empty weight of the aircraft. Rear 
compartment of the helicopter, originally designed for electronic gear, 
has been converted into passenger space, and the electronic gear is now 
stowed beneath the pilot's compartment. 


> Closed-circuit telecasting of hurricane radar maps to East and Gulf 
Coast stations is being considered by the Weather Bureau. Svstem would 
permit local meteorologists to view first-hand the progress and development of 
1 storm Felevision signal can be transmitted over a 3,000-cvcle tele 
phone wire to a slow scan receiver with storage tube. Bureau also might 
extend coverage to the Midwest tornado area 


> Hispano-Aviacion S. A. is designing a four-seater liaison plane derived 
from its HA-200 R-l trainer. Powered by two small turbojet engines, the 
aircraft has the company designation of HA-231 R-l. Military designation 


is XL-ll. 
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Army Steals Missile March 


Army has stolen a march on its sister services in the 
ballistic missile race by demonstrating the technical 
idvan made in multi-stage, long-range rocket firings 
Ihe Army Ballistic Missile Agency, as part of a planned 


program leading to the Jupiter intermediate-range ballis 
tic missile, has fired a three-stage rocket for a distance of 


3,000 mi. from the Air Force Missile Test Center at 
Patrick AFB, Fla 

Lhe first stage, a 75,000-lb. thrust Redstonc power unit, 
plunged into the sea 200 miles from the launching site 


Ihe second stage, a cluster of four Baby Sergeant solid 
propellant rockets, hit 800 miles from the 
Third stage was a single Baby Sergeant which hit about 
within the target iccording 
nformed For an optimum ballistic trajectory 

f this range, the peak altitude could be expected to ap 
of the firing was to 


hring point 
5,000 mi. downrange ate 
sOouTCeS 
Primary 


h 600 miles purpose 


stage-separation techniques. 


Second Thoughts 


Adm. Arthur W 

f Staff who four 

Soviet Union's military capabilities “almost hysterical” in 

some respects, said last weck that Russian au 

idvances were “something of a shock.” Speaking 

it a Harmon International Aviation Award luncheon here, 
Adm. Radford warned 

The rapidity with which the Soviets developed their 


f the Joint Chiefs 
warnings of the 


Radford, chairman 
months ago termed 
recent 


itomic 


long-range jet bombers and their atomic weapons has been 
ymething of a shock to the free nations.” 

Such rapid developments in jet bombers and atomic 

weapons,” he added, “demonstrate that their primary 


technological emphasis is devoted to the military applica 
tions of airpower as an instrument of war.” 

lestifving before the Senate Subcommittee on the Air 
Force in June, the admiral think we are in a 
rous position vis-a-vis the Communists . today, 


said | 
dang 
because there has been an almost hysterical assumption of 
great capabilities on the part of the Communists, some of 


which, in my opinion, actually do not exist.” 


Censors Raise Military Hackles 


Mounting Pentagon resentment against petty censor- 
ship by vouthful aides of Assistant Defense Secretary 
Robert ripp Ross is reported to have come to th 
ittention of the top boss, Secretary Charles E. Wilson 


} 


Both military and civilian officials, all of them high 
ranking, have been forced to submit to changes in their 
speeches put there by Ross’ assistants, Donald B. 
McCammond and Philip K. Allen 

Most recently, Armv Chief of Staff Gen. Maxwell D 
lavior, commander of 1,013,508 men, had a speech 


returned from McCammond’s desk with about 100 petty 
Iterations. Previously, Army Secretary Wilbur Brucker 
had a speech practically killed by black pencils in the 
office of the Assistant Secretary for Legislative and Public 
Affairs. Mr. Brucker, an experienced attorney and former 
rnor of Michigan, voiced indignation 


he Air Force also has had its troubles. Gen. Nathan 
I'wining, chief of staff, and USAF Secretary Donald 
Quarles conduct a running competition with Ross’ office, 


story despite security, 


introduced by the 


Forec 
wrinkles 


trving to tell the Au 
policy and grammatical 


+ 


Washington Roundup 





latter. USAF speech writers now have resorted to intr 


ducing new facts in an effort to see what can get bi 
McCammond, executive assistant to Ross, has a bach 
ground of seven years in public relations work for 
chemical manufacturers in New England. Allen, strong 
Republican party worker and former member of th« 


legislature in Massachusetts, has been employed at 


Harvard. 


Stock Hearings 


Ihe Senate Permanent Investigating - Subcommittec 
will hold “extensive public hearings in the near future 
on the heavy trading of Northeast Airlin stock on 
Aug. 3—the morning after the Civil Acronaut Board 
warded a Miami-New York route to th iTric! 


executive session. It was another weck before the decisis 
Was made public 
After several weeks study, the subcommittee staff has 


developed sufficient evidence of irregularities to warrant 


the hearings. ‘The main problem is to get senators on the 
subcommittee together in Washington. Sen. John 
Wilhams (R.-Del illed for the investigation **‘to 
that the question as to who leaked advance informatio 
does not remain unanswered.’ 

Robert Griffith, assistant to the president of Delta 
Air Lines. is scheduled to be a key witness at the hear 
ings. Several of the 21 CAB members and CAB stafl 
members present at the session on the Northeast decision 
will be called. Delta had been recommended by 
CAB examiner to receive the routc 

Ihe subcommittee is headed by Sen. John McClellan 


Curtis Favors New Airport Group 


A national organization with the authority to 
ment an airport plan that will mect the approval of both 
been urged by Edward Curtis 
special assistant to the President for aviation facilities 
planning. In a recent address before the National Busi 
ness Aircraft Assn., Curtis there is a 
overall plan for an airport system that will give 


imple 


Congress and users has 


said need fol in 


uirport 
guidance in providing proper runwa 


SOTIN 


operators 
lengths, 
He called for a 
permit an equitable distribution of costs between federal 


state and municipal agencies and the airport users 


high speed turn-off requirements and facilities 


cost estimate in airport planning to 


Another CAB Investigation 
Vhe Civil Board last 


growing list of investigations voted to 
launch a review of Air ‘Traffic Interna 
tional Air Transport Assn. travel agent agreements. Ain 
under fire at hearings 
Subcommittec 


criticism 


week idded to its 


Acronautics 
uirling when it 


Conference and 


line travel agent agreements camc 
held last Spring by the House Antitrust 
Since then, the Board has continued to reccive 
from travel agents and congressmen 
cation of the svstem has been instituted 
Air ‘Transport Assn Stuart G 
dicts the investigation show the agreements do a 
good job of protecting the public. He that 


certain degree of care to 


ind now an investi 


President Tipton pre 
will 
points out 
the carriers have to exercise a 
make that agents representing  th« 
trustworthy, and that the CAB has 
agreements when they have been reviewed im the past 


—Washington staff 


| 
sure lirhines ir 
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USAF Pushes Maintenance Demands 


Maintainability requirement may be written into all 


contracts; jet engine makers to feel change first. 


By Claude Witze 


Washington—U.S. jet engine manu- 
facturers next vear may be called upon 
to accept the first Air Force contracts 
to include maintenance specifications 

The specifications will call for inclu- 
sion in the design of features that will 
case the burden on USAF personnel in 
the field. In addition to describing the 
maintainability requirements, they will 
spell out the procedure bv which the Air 
Force will determine that the require 
ment has been met 

The vital importance of the jet en 
gine maintenance situation was pointed 
up last week at an overhaul symposium 
held at Tinker AFB, Oklahoma City 
See page 32 Airline representatives, 
soon to face jet overhaul problems of 
their own, were given a staggering array 
of figures on costs and the man hours of 
labor required to keep jet and turboprop 
powerplants in top condition 

Information available to AviaTIoON 
Week indicates that USAF’s plan to 
write maintenance specifications into 
jet engine contracts still is in the em 
bryonic stage. One spokesman said the 
idea is being “toved with.” On_ the 
other hand, it is clear from what was 
disclosed at Oklahoma City and from 
the facts about skill shortages in the 
Air Force that stern action is imminent 
ind necessary 


Industry Aware of Problem 


Compulsory design of improved main 
tenance in new jets will be the first step 
towards an eventual overall policy to 
include such specifications in all weapon 
system and component contracts 

At the same time, USAF already is 
giving credit to the aircraft industrv for 
grasping the importance of its current 
maintenance problem and acting to re 
lieve it. Complex aircraft now on the 
drawing boards of major U.S. aircraft 
plants have vastly improved mainte 
nance features, minimizing the require 
ments for skilled manpower, extensive 
training, special tools, test gear and 
facilities 

Securitv blankets identification of 
these projects and details on what has 
been incorporated to help USAF main 
tain combat readiness in an era of fast 
growing complexity and skill shortages 
But both the Air Force and Defense 
Department see the changes as a result 
of a two-vear effort to make manufactur- 
ers more aware of the problem 

A growing number of aircraft firms, 
particularly the larger ones, now have 
maintenance experts “kibitzing” over 


26 


the shoulders of weapon system design 
crs. Lockheed, for example, has a spe 
cial group of ten men—five engineers 
ind five “tech rep types”—who keep a 
close watch on all new projects to pro 
tect the USAF mechanic from unneces 
sary complications in basic design 


Where Problem Lies 


Convair, Douglas, North American 
ind others have taken similar action 
Usually, the groups are called ‘Maint 
Design” or “Maintenance En 
gineering” units, attached to the regu 
lar engineering and preliminary design 
staffs 

Some of their efforts already 
re paying off in maintenance improve 
ments on such aircraft as the Convair 
I’-102, the Lockheed F-104 and Douglas 
C-] 33 

In a letter to the Aircraft Industries 
Assn. last April, Lt. Gen. Clarence $ 
Irvine, deputy chief of staff for ma 
teriel, declared that a large portion of 
the increase in maintenance “‘is due t 
built-in problems.”” He announced 
that the Air Force will give maintain 
ibility “‘more weight” in the selection 
of future equipment 

Industry reaction to this announce 
ment mixed. Some major 
panies already had taken steps along 
the lines urged by Gen. Irvine. Others, 
much as they approved of the idea, 
retained skepticism as to USAF’s 
incerity 

Most common complaint is_ that, 
when it comes to picking the winner 
in a design competition, performance 
have been the ruling 


hance 


early 


was com 


ind weight 
criteria 

The contracting officer, according to 
looking for maxi 
minimum weight 


these observers, 1s 
mum performance, 
and cost 


Performance Cost 


When easy maintenance is built into 
1 weapon system it can result in added 
weight and cost, slightly poorer per- 
formance. The cost should be a minor 
factor because easy maintenance can 
cut operating expenses enough to more 
than offset the added initial outlav for 
the equipment 

Some contractors contend that they 
have _ jost because of 
sacrifices made in th 
maintenance. 

Gen. Irvine’s letter indicates that 
USAF is determined to correct this 
condition. The step undoubtedly can 
be traced in large part to recent and 
experiences with such aircraft 


competitions 
interest of eas\ 


current 


as the 


North American F-100 

In the case of the F-100, only a year 
go the first activated unit (the 450th 
lighter Dav Wing) seriously 
handicapped because it did not have 
sufficient skilled personnel to keep the 
omplex Century-series fighter opera- 
tional (AW Dec. 19, p. 14 
ord on the F-100 has 
but only 


l 
Was 


The rec since 
improved because of USAF’s 
strong on-the-job training program and 
issistance provided by the manufac 
turer under contract 

North American personnel are based 
with the planes, both in the U. S. and 
ibroad 

Accessibility is the major problem 
to the USAF mechanic. Other factors 
ire simplicity of the svstem itself, the 
hecking svstem and the tooling re 
quired. Changes in any of these, away 
from proven practices, naturally can 
effect reliabilitv. And reliability, 
long run, is just as important as main 
tainabilit 

Figures obtained from a_ reliable 

uurce indicate that the average F-100 
still requires better than 50 man hours 
work for every fiving 


in the 


of maintenance 
hour 
On the F-100D, for example, it 

necessary to remove the engine in 
order to do overhaul work on the con 
stant speed drive. This means that 
this one job can consume as much as 
37 man hours, a figure that could be 
cut bv an estimated 70% if the design 
were different 


Jet-Engine Problems 


Other common complaints 
USAF equipment include such obvious 
things as inaccessibilitv of the oil sup 
ply dip stick and inverters. On some 
uircraft, according to one expert, it is 
ilwavs too difficult to work on vital 
parts of the electrical, hvdraulic, heat 
ing and power adjustment systems 

Just as the contract program 1s ex 
pected to start with future engine dc 
signs, all component manufacturers 
will face more pressure from the USAF 
ind the Defense Department for action 
to ease the maintenance crisis 

Jet engines are a clear starting point 
for this effort because too little atten- 
tion has been given to field replace- 
ment on key items in the compressor, 
combustion and turbine areas. Design 
with these things in mind, it has been 
estimated, could cut down on major 
overhauls to a substantial degree 

The Air Force program to improve 
the maintenance situation actually 
goes back to the spring of 1954, when 
Gen. E. V. Rawlings, chief of the 
Air Materiel Command, told the Air- 
craft Industries Assn. he was concerned 
about the widening gap between USAF 


iwainst 
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els and the complex aircraft h« 
uVvIng 

\ staff study was conducted and out 

t grew Air Force Regulation 66-29, 

ued in September 1954, and re 

vised in June of this year. 


Maintenance in Design 
APR calls for maintenance 
tures to be built into a design and 
AMC and the Air Research 
velopment Command to moni 
ts for this 


maimtenancc 


purpose. It 
engineering par- 
contractor 
inspection 
the outset, the program 
red by the fact that the 
had few personnel com- 
bugs on 


pro- 


in mock-up and 
compliance 


spot maintenance 


vear ago, the Defense 
nt’s Office of Applications 
Vas ven overall 


i cogni 


to cover all 


lar project 
irmed forces and all 
fice now has a com 
ut a Defense Depart 
citect 
expected that in 
maintainability pro 


tandard in all 


uniformity im 


Low Cost Helicopter 
lo Challenge Industry 
Washington—U. S. Army will throw 
llenge at the helicopter in 
with a design competi 
/bservation helicopter with a 

the $10,000 1 ingc 

Hamilton H. Howze, Arm 
tor, savs the urcraft 
nd small. His require 
third of the 
licopters indicates 


Iwey 
HivV-new dae 


new 


price otf 
aa he 
ign will fill 
mis 
iress at the annual meeting 
Assn. of the U.S. Army last 
Gen. Howze listed these other r 
c nts 
e High-performance, fixed-wing aircraft 
tl peed of 275 to 300 knots, able 
id take off over a 50-ft. obstacle 
n 600 ft. Now in design compcti- 
t t wailable by 1960 
e Fixed-wing cargo plane capable of 
' 24-ton payload. Cruising 
knots, for takeoff and land 
500 ft. A four-ton 


transport should have a speed of about 


here 


h vuld he 


} 70 


vithin similar 


nots 


e New utility helicopter. This is the 
Bell XH-40 that will fly within the next 
t turbo-shaft 


months. Powered by 


rines, it will cruise at 100 knots and 


1 1,000 Ib. payload. 
e Medium cargo helicopter for a pay- 
load of three tons, also powered by 
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Hound and Horse 


W orld-record holding helicopters of the Russian air force demonstrate loading and carrying 
capability. Mi-4 Hound (above) has clamshell doors under the tail boom, can carry light 


weapons or vehicles 


Hound holds two payload-to-altitude records and one speed record 


homologated by FAI. Yak-24 Horse (below) weighs 35,000 Ib., has an 8,800-lb. payload; it 


holds two official world records for carrying fixed payload to altitude. 


igines. Proposals a ‘ 
red. One of them is the Ver 
vowered H-21 
e Flying crane for heavy 


, ’ 
Mads rT < 


try | 
s udied 


ompct fion 


cng 
pe ed next vear 

e “Aerial jeep,” t eigh 1.000 
Carr’ in equa pavi 

| ympetition this 


1 


] } } 
vehick should DC 


by 1959 


British Air Official 
. . 7 . 

Replies to Criticism 

Possession of bomber types as the 
British V-class is the kev to lirpower, 
Nigel Birch, British Secretary of State 
for Air said in reply to criticism that 
in quality of equipment the Royal 


Air Force ranks behind America, Rus 


sia and Sweden (see page 21). 


in extre 
do not 


rrormancc 
ind man 
United States and in equi 
have no medium ot 
Moreover, the Swedes 
ire busy buying our Hunter fighter 
hardly they sharc 


the black views of some peopl 


The Swedes 
heavy bombers 


which looks as if 


here at 
h Ine 

Air Commodore | 
of the Bristol Acroplane Co., in 
RAI fourth, 


suggested the British look to 


rector 
ranking the 
had 
American 
adaptation in Britain 
P 32) 

Birch 


ment 


equipment 
industrial techniques for 


AW Oct 2 


British 
been improved 
intended to try 


that 
methods had 

1952, and that he 

to umprove them further 


said procure 


smmcc 





LATEST Tiger in flight shows wing root and tail extensions characteristic of this modification of the supersonic fighter. 





J79 Demands Larger 


Fuselage for FIIF 


LATEST variation on the Grumman Tiger theme is the 
F11F-1F, powered by a General Electric J79 turbojet 
with afterburner. Thrust rating of the engine without 
afterburning is about 12,000 Ib. ‘Two prototype IFs 
have been built and are being flown at Edwards AFB, 
Calif. Production Tiger with Wright J65 is supersonic 
in level flight; 1F is substantially faster. 


REAR VIEW shows enlarged fuselage re- 
quired for J79 installation (above). Instal- 
lation uses air nozzle rather than me- 
chanical means for controlling the engine 
jet exhaust area during various power 
conditions. Air nozzle has advantage of 
simplicity and lack of mechanical links in 
the hot blast of the exhaust. Other 
changes on modified Tiger include a re- 
built aft fuselage to take the larger 
diameter of the afterburner, increased 
capacity for the intake ducts, wing lead 
ing edge extensions at the root and a 
single-pane clear windshield replacing the 


original three-pane design. 





AV 











BELLY plan of F11F-1F shows external changes: extended wing leading edge, swelled rear fuselage and new engine inlet ducts. 
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ARDC to Test Crew Endurance 
For Extended Nuclear Flights 


Wright-Patterson AFB, Ohio—A five- 
man crew will “fly” a five-day mission in 
a grounded aircraft cabin early next 
lebruary under the kind of conditions 
that might be found in the Air Force's 
WS-125A nuclear-powered bomber. 

Ihe purpose will be to test individual 
efficiency and endurance as well as the 
ability of the Air Research and Develop- 
ment Command volunteers to live and 
work together in confined quarters over 
a long period of time. 

The cabin is being built in a 
mockup, resembling a B-36, which Con- 
vair Division of General Dynamics 
Corp. used for another project and then 
turned over to the Air Force. Convair 
has one of the two Air Force airframe 
contracts for the nuclear bomber, but is 
not involved in the endurance project. 

Lockheed Aircraft Corp., which has 
the other airframe contract for the 
WS-125A, will install a cockpit at its 
Marietta, Ga., plant for similar but 
more extensive These are ex- 
pected to begin next summer. 

The 120-hr. test is an extension of 
24- and 56-hr. endurance tests. It is a 
project of the Stress and Fatigue Section 
of Wright Air Development Center’s 
Aero Medical Laboratory. Project di- 
rector Charles A. Dempsey has been a 
volunteer subject in the earlier tests. 

Crew members will wear no helmets 
or parachutes. They will be photo- 
graphed, watched by two closed-circuit 


nose 


tests. 


television cameras and wired for brain, 
heart and skin responses. All conversa- 
tions between crewmen and test oper- 
ators will be recorded. 
Emergencies will be 
changes in instrument readings, placing 
a smoke bomb in the air conditioning 
system or merely by announcing one 
Each man’s station also is his emer- 
In emergencies, 


simulated by 


gency escape capsule. 
panel instruments will operate in each 
station. 

Ihe aircrew will be divided into two 
groups. Pilot, co-pilot and engineer will 
be interchangeable, so that one can rest 
while two work. The navigator and de- 
fense director also will be interchange- 
able, with one on duty as navigator at 
all times. 

Measurements will be made of the 
time it requires Crew members to de 
termine from flashing panel lights that 
some action must be taken, and the 
time it takes them to complete the 
action. 


Here are some of the cockpit’s 
features 
e Bulkheads and capsules will be 


padded, making helmets and parachutes 
unnecessary. 

e Each man will have a choice of three 
programs of recorded music, piped 
through the communications system 

e All furnishings will be kept at shoul 
der level or below to give a feeling of 


The effect of spacious 


spac 1ousness. 





ARTIST'S conception shows five-man crew in nuclear-powered bomber cabin. Letters are 
P for pilot, E for engineer, CP co-pilot, N navigator, D defense director. Figure 2 shows 
leisure area, 3 indicates lighting, 4 communications hearing area, 5 bulkhead padding. Left 


of figure 3 is food bar. 
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dark 


with 


be increased 


ness also will 
floors and lighter walls and ceiling 
e Indirect lighting can be varied from 
cool to warm colors. Lights also can be 
dimmed to create the illusion of night 
flight. 
e Cabin, although small will contain a 
“rest and recreation area” that includes 
a food bar and sanitary facilities 

Lt. John H. Duddy and Jack Hocken- 
berry are project designers; Capt. Albert 
J. Silverman is in charge of medical re 
search; Lt. W. Dean Childs will moni- 
tor psychological aspects, and Capt 
Sanford I. Cohn will be in charge of 
bio-electrical and bio-chemical phases 

The cockpit is being constructed by 
WADC’s Experimental Fabrication Di 


vision shops. 


Honolulu Residents 
Battle Jet Noise 


Honolulu—Residents of Honolulu are 
reacting violently to noise engendered 
by the jet air age, probably the first 
city in the world to do so on such a large 
scale 

The outcry 
cral large movements of Boeing B-47 
jcts taking off from Hickam Ai 
Base over the city, and a recent decision 
to cut a projected 12,000-ft. USAF run 
wav from the Fiscal 1958 
budget. The runway, especially for jets, 
would point seaward 

Ihe community clamors to have the 
funds restored everv time another B-47 
screams over the city on takeoff from 
the base. The USAF installation and 
Honolulu International Airport are side 
by-side and share a 15,000-ft. runwav, 
but due to trade winds the heavy bomb 
ers often must fly out over the city 

Airlines have worked out a traffic pat- 
tern involving a sharp right turn to sea 
ward a short time after 
ficld boundary, but jets needs more air- 
speed before turning. 

Despite the lopping of funds for the 
USAF runway, the Hawaii Aeronautics 
Commission's plans for a $5 million im 
proved “‘jet airport” include the USAF 
portion 


has been caused by se\ 


Force 


defense 


crossing the 


Ben E. Nutter, Superintendent of 
Territorial Public Works, said that if 
the USAF runway financing is rein 
stated at an early date, the runway 


could be completed about the same 
time as the proposed new terminal 
July 1959 

Plans call for an administration build- 
ing seven stories high with a two-story 
control tower. Parking space and land- 
scaped islands will be constructed be- 
hind the main building. The terminal 
will be divided into four areas to take 
care of passengers arriving from the 
Mainland, those departing overseas, for 
cign arrivals and inter-island arrivals and 
departures. 
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C-130 Equipped With New Radome 


Lockheed C-130 Hercules, taxiing to ramp at Allison Flight Research hangar at Weir Cook Municipal Airport, Indianapolis, Ind., carries 
new radome that adds 2.5 ft. to previous fuselage length of 95.2 ft. Called the “Pinocchio nose” the radome houses new APN/59 radar 
system which replaces APS/42. Sperry’s APN/59, which employs two 5 deg. beams—a narrow pencil beam for pinpointing a target and a 


cosecant square beam for observing an area—increases range and resolution of radar, enables terrain, weather and aircraft detection 


An Sl-in 


paraboloid which transmits the two beams is expected to be replaced by a 30-in. paraboloid to improve performance further. Radome is 
equipped with deicing ducts. Extensive flight test program is planned by Allison, which has just received a $17 million contract for 156 
turboprop engines for the C-130, part of the $100 million, fifth production contract received by Lockheed for the aircraft 


Cessna’s 1956 Sales 
Exceed $66 Million 


Wichita, Kan. 
craft Co. for its 
reported in excess of $66 million 

Cessna President Dwane L. Wallace 
told a board of director's meeting the 


Sales of Cessna Ai 


1956 fiscal vear were 


figure is a 32 increase over sales of 
$50 million during the 1955 fiscal vear 
He said the increase primarily was duc 
to commercial 

A regular quarterly dividend of 35 
cents a share will be paid Nov. 12 to 
stockholders of record Nov. 1. Final 
figures for the fiscal vear were not avail 


able 


ceed 


uircraft sales 


were expected to ex 
share as compared with 
of $3.88 for Fiscal 1955 


but ecarnings 
$5.50 a 


earnings 


Services to Build 10 
Minitrack Installations 


Washington—The armed services will 
build 10 Minitrack ground stations for 
radio tracking of the Vanguard satel 
lite 

The Army 
seven of the 
two 


build and operate 
stations. The Navy will 
operate One will be the joint 
responsibility of the Navy and Aun 
Force. Seven will be situated approxi 
mately on the 75th Meridian 
the 60th Meridian and one near the 
115th Meridian Altitudes will 
from near sea level to 12,000 ft 
In addition to these, a few Mim 
track Mark II stations are tentativel 


will 


one on 


Var\ 
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planned. Mark II is a simplified Mini 
track svstem 

The Navy will supply components 
for the Minitrack svstem and will train 
the crews. Information received by 
Miunitrack from the satellite 
will be transmitted immediately to the 
Army Communication Center here and 
then relaved to the Vanguard Commu 
Control Center at the Naval 
Laboratory Data will be 
reduced in the Vanguard digital com 
puter facility here. Sites are 
@ Army — Ft. Stewart. Ga.: Batista 
Field, Havana, Cuba; Mt. Cotopaxi, 
Quito, Ecuador; Ancon, Lima, Peru 
Antofagasta, Chile; Peldehue Military 
Reservation, Santiago, Chile; and onc 
site which has not vet been selected 
e Navyv—Blossom Point, Md., (about 
+0 mi. south of Washington) and the 
Nav Electronics Laboraton San 
Diego, Calif 
e Navy-USAF—Coolidge Field, Antigua 
Island, British West Indies. 


stations 


nication 


Rese irch 


Martin Co. Reports Third 
Quarter Sales Higher 


Baltimore—Martin Co. reported sales 
of $89,805,834 for the third quarter of 
1956, compared with sales of $87,827 
737 for the second quarter 

Net income of $2,868,790 equaled 
$1.07 a share for the quarter, compared 
with $1.05 and net income of 
$2,855,507 for the second quarter 

\ quarterly dividend of 40 cents a 
share was paid Sept. 26, 1956 to stock- 
holders of record Sept. 7. 


ad share 


Small Firms Got Less 
USAF Funds in FY °56 

Washington—Ihe slice of Air Force 
business to small firms has dropped 


of the total dol 
1955 to 5 in 


substantially, from 9 
lar volume in Fiscal 
Fiscal 195¢ 
Although the 
contracts 
in Fiscal 
1956, the 


small 


total of USAI 
increased from $6.2 billion 
1955 to $9.8 billion in Fiscal 
dollar 
businesses P] 
million to $495 millon 
the Defense Department 
third of the I isc il 
contracts with small firms ($170 
idvertised bid. But 
million 


prime 


awarded to 
$576 


volume 
dropped from 
iccording to 
Over one 1956 
USAI 
million) were by 
only a minor percentage ($52 
of the 
were advertised 

USAF’s allocation of prime contracts 
to small firms is far below the 
for the Defens« 
whole 

Of — total 


went 


contracts with large concerns 


average 


Department is a 


business 19 
] 156 
1955 


defens« 
to small concerns in cal 
as compared with 21 in Fiscal 

The Defense Department 
ipportionments of total 
procurements to small firms in 
1956 (with 


reported 
doll if 
Fiscal 


higures 


these 


1955 


| 1SC i] 
pare ntheses 
Airframes, 


7 y ided 


gines, .5 missiles 


tem, 2.] 2.9% miscellaneous 
craft upplies 
7909 ] 


equipment and 
electronics and communica 


tion equipment, 10 11.8 





Airlines Advised to Contract Jet Overhaul 


Elapsed time in overhaul is 31 davs 
on a one-shift basis, while clapsed 
working time to completely overhaul 
the J57, including test, is 24 davs on a 


By Irving Stone 


Tinker AFB, Okla.—U. S. airline 
maintenance experts were introduced 
to the complexities of the jet engine 
here last week and advised to let con- 
tractors do their overhaul work, par- 
ticularly in the early phases of the jet 
transport age 

Deluged with a flood of agonizing 
statistics drawn from USAF’s experi- 
ence, the airline representatives were 
given .a sound briefing on what they 
can expect in fast-rising costs and man- 
power problems when their shops face 
jet engine overhaul. The preview was 
given at a symposium sponsored by the 
Oklahoma City Air Materiel Area for 
the Air ‘Transport Assn 


Overhaul Headaches 


Examples of major jet overhaul head 
aches discussed by the USAF experts 
e General Electric J79 will require an 
average of 2,400 manhours for com 
plete overhaul, although this time may 
be cut before the engine enters com- 
mercial service. Overhaul cost is about 
$71,000. The J79 will be used in Con 
vair's 880 jet transport 
e Pratt & Whitney J57. Overhaul 
time is 1,052 manhours, not including 
173 hr. for inspection. Material cost 
iverages $15,000. A facility to over 
haul 50 engines a month would cost 
about $4,270,000. The J57 will be 
used on some models of the Boeing 
707 and Douglas DC-S8 
e Allison T56 turboprop. 
time has been extended in service on 
the Lockheed C-130 from 50 hr. to 
300 hr. Power package can be changed 
in three hours by three men. The 156 
will be used in the Lockheed Electra. 

More than 100 representatives of 
the airlines, Civil Aeronautics Admin- 
istration and USAF commands. at- 
tended the meeting. Newest power 
unit to get attention was the J79, 
which has a 17-stage single spool com 
pressor with variable controlled stator 


Overhaul 


blades in the first seven stages 

here are 10 combustion chambers, 
in annular transition section and a 
three-stage turbine In view of the 


flexibility of the engine caused bv the 
sheet metal design, vertical assembly 
ind disassembly is being done at over- 
haul facilities. Horizontal methods are 
being used for field activities 

Limited studies of horizontal meth 
ods have shown that 50% more man- 
hours are required than that needed 
for vertical assembly There also are 
indications that horizontal tooling costs 
it least 45 more and weighs at least 
50% more than vertical tooling be 


cause of size and design. 


32 


Only three engines have been re- 
conditioned and actual time factors for 
the various overhaul phases have not 
been compiled. Cost for overhaul, ac 
cording to R. M. Harrison, OCAMA 
jet engine technician, is about $71,000 
per engine. 

lo overhaul 50 engines a month us 
ing a two-shift operation requires an 
estimated 150,000 sq. ft. of floor space 
Inspection of the combustion cham 
bers requires about 40 manhours, ac 
cording to Harrison. Replacement and 
rigging of the main fuel control takes 
about 80 manhours 

‘Todav.”” Harrison said, “we can say 
that if our combustion chambers and 
nozzle diaphragms were looked at after 
20 hr. of flight time the majority would 
require rework or repla ement prior to 
further service.’ 

Harrison said _ thes« 
being corrected through parts redesign 
and that by October 1957, J79 hot-sec- 
tion parts should be as good as those in 


conditions are 


other engines 

Referring to commercial jet operation 
generally, Harrison cautioned 

Operate on temperatures as low as 
vou possibly can ind by all means do 
not live with metal bellows in the var 
ous cooling, anti-icing and oil system 
lines 7 

Metal bellows have been a sore spot 
in USAF jet engines generally. Ther 
ire nine on the J79, and thev fail fre 
quently, Harrison said. ‘The troubl 


stems basically from vibration 


Wait for Data 

\\ ( ] spolt, OK ANI \ ogistics sup 
port planner, told the mecting that, if 
the 156 or J79 engine are to be seri 
ously considered for commercial use, 
the engine contractor's facilities should 
be utilized for overhaul with contractor 
furnished parts until “such time as sp¢ 
cial tools, technical information, pal 
parts support and part onsumption 
data have been firmly established and 
made available.” 

Highlights of OCAMA Pratt & 
Whitnev J57 overhaul and maintenance 
were outlined by R. Vanderveer, jet 
engine technician, who poimted out 
out that the information now availabk 
to the engine manufacturer would be of 
considerable assistance in the prepara 
tion of commercial handbooks 

Mor than 13,000 
changes have been issued on J57 en 
gines; they have resulted in publication 
of more than 225. service bulletins 
More than 130 overhaul changes have 
been, or are in the process of being, 
published. About 70 maintenance engi- 
neering orders have been issued by 


OCAMA. 


cngimeccring 


one-shift basis 

lotal space requirements for 157 
overhaul, including storage, is 169,632 
sq. ft. Cost of materials in overhaul 
of the average engine is $15,000, with 
a low range of $12,000 and a high valuc 
of $18,000 

I'vpical range of rejection for high 
cost engine components 1s approxi 
mately 3 on an overall basis, except 
for compressor blades, turbines blades 
and turbine vanes, which is about 20%. 


Facility Costs 

Cost of building and equipping an 
overhaul facility capable of handling 
50 engines a month is estimated at 
$4,270,000. This would include such 
items as $1,307,000 for equipment and 
tools (including standard hand _ tools); 
$620,000 for accessory overhaul and 
test; $300,000 for three-unit test cells 
nd $300,000 for test tools and equip 
ment 

Experience at Castle AFB, Calif., 
for the first vear of Boeing B-52 opera 
tion reveals that there were a total of 


61 J57 engines prematurely removed 
Causes were eight for high exhaust 

temperature, 13 for foreign object 
damage, seven for turbine — section 


damage, cight for oil leaks, three for 


oil system malfunction, five for nozz] 
guide vane damage and 17 for mi 
ellancous damag«c 

Krom June 29, 1955, to Oct. 18, 
56 the B-52 have halked up 
10,134 hours of operational flight tim¢ 
Th is equivalent to $1,072 engine 
hours. Until June 1956. time before 
erhaul was 500 hr Thi was later 
increased to 600 hr ind just th 
month, boosted to 800 hr 
One major problem with the J57, 
Vanderveer reported, is that of oil 
leaks at No. 6 bearing sump and coking 
of oil in the sump cavity Coking 
more pronounced on ifterburner 
engines because of additional heat 
generated at this point 

\ change has been instituted to 
provide a heat shield around the sump, 
md this has delayed coke buildup 
Engine oil is changed everv 200 hr 
Development of an oil that would with 
stand higher temperatures might clim 
inate the coking condition 

While foreign object damage remains 
1 predominate cause for removal of the 
J57, Vanderveer points out the record 
of the engine is relatively good, and 
percentage of removal is smaller than 
originally expected 

Air Force experience with all types 


AVIATION WEEK, October 29, 1956 








Pan 
Stra 
Hor 
how 
bega 
was 
cont 
pow 
shut 
“nN” 
Capt 
tor re 
al fi 


scas 



























































of gas turbine engines indicates that 
approximately 40% of all removals is 


duc to foreign object damage. J57 
removals for foreign object damage, 


however, are approximately 20% 
Periodic inspection of the B-52 with 
the J57 engine without afterburner was 
originally established at 100 flight-hi 
intervals. This was recently increased 
to 200 hr. of engine operating time 
This increase, however, is contingent 
upon an exhaust gas temperature check 
nd a fuel pressure differential check 
being nducted at each 100-hr. mterval 
to determine fuel manifold and nozzk 
condition 
Periodic inspections include a check 
of the hot section, which reveals the 
intern mdition of the engine. Re 
moval of the engine from the aircraft 
is required, and the estimated time for 
1 hot tion inspection is 28 manhours 
Bocing has introduced a change with 
respect to installation of the J57-P43W 
to embody swing-out provisions. If the 
chang ipp! wed, it Is expected to 
between two and four manhours 
f inspection time 


Overhaul Time 


Vanderveer reported that, in the hot 

tion inspection, combustion cham 
ber allowable crack limit is 14 in. Esti 
mat time for overhaul during a 
periodic imspection of the J57 is 50 
manhours, or about two davs of elapsed 
tin 

\s an indication of what a periodic 
inspection can reveal, Vanderveer re 
ported on the period between June | 
und Aug. 31, when 17 aircraft with A- 
scr ngmes J57-Pl and P9 under 
went periodic inspection. Based upon 
100 h f operation between inspec- 
tions, this represents 1,700 aircraft hr., 


or 13,600 hr. of engine operation for 


the cight engines 


During the hot-section inspections of 


the 136 engines, one engine was I 


jected for bowed first-stage nozzle guid 





Stratocruiser Is 


Ditched 


Pan American World Aijrways Boeing 
Stratocruiser was ditched midway between 
Five 
propeller 


Honolulu and San Francisco Oct. 16. 
hours Honolulu No. 1 
began to overspeed, and when the engine 


out of 


was stopped the propeller uncoupled and 
continued to windmill. No. 4 engine lost 
power, and Capt. R. N. Ogg decided to 
shut it down and ditch by weather ship 
“N”" the Coast Guard cutter Pontchartrain. 
Capt. Ogg circled nearly five hours waiting 
for daylight, burning fuel. Cutter laid strip 
of fire extinguisher foam on sea to calm 
seas and help pilot’s depth perception. 








toward water 


No. 4 is 


glides 


windmills, feathered as Stratocruiser 


NO. 1 PROPELLER 





TAIL section broke away when Stratocruiser landed. Note tail-down attitude (below 





















lee ; ‘Se 


AIRCRAFT floated 26 min., 


vanes and two for stripped combustion 
bolts. Sixteen combustion cans 
also were rejected 

Over the same period, 11 aircraft 
with B-series J57-P29W underwent pe 
riodic inspection. During 88 hot-section 
checks, no engines were rejected, but 24 
combustion cans were. 

From June 30 to Sept. 7, six A-series 
engines were prematurely removed in 
addition to those taken out at periodic 
inspection. Two were rejected for ex- 
cessive exhaust gas temperature, two 
for oil leaks at No. 5 bearing, one for a 
cracked inlet duct and one for fuel-con- 
trol malfunction. During the same pe 
riod, only three B-serics engines were 
prematurely removed—two for oil leaks 
and one for &il-soaked electrical wiring. 

Vanderveer also outlined the reasons 
for a special inspection. Should the ex 
haust temperature exceed 610C for 
five seconds or less during starting or 
650C for five seconds or less during 
acceleration but fail to exceed 760C, 
the engine is inspected for evidence 
of rubbing or damaged blades or 
vanes, free rotation of high and low 
stage compressor rotors (with no aud- 
ible evidence of circumferential con- 
tact), for nicks, dents or distortion of 
compressor rotors; cracks, heat damage, 
excessive buckling or warping of burner 
cans. If the temperature mentioned ex- 
ceeds the five-second time limit, the en 
gine is removed. 


Case 


T56 Experience 


Air Force experience with the Alli- 
son T56 turboprop engine in field 
maintenance and overhaul was outlined 
by OCAMA’s R. E. Durkee. 

As of Oct. 1, approximately 150 ma- 
jor engineering design changes had 
been incorporated into the new pro- 
duction engines. About 55 of these 
have required modification of the 
earlier production engines. 

Reduction gear assembly can be re- 
placed in approximately two hours by 
three men. ‘Torquemeter assembly, 
which does not require overhaul at 
any specified period, can be replaced 
by three men in approximately three 
hours. 

Although several thousand  fiving 
hours have been chalked up on the 
56, very little actual field mainte- 
nance repair has been done. This is 
because the engine and the Lockheed 
C-130 it powers have not vet been re- 
leased for organizational operation. A 
field maintenance program will be im 
plemented at one base in December. 

At the present time, the complete 
turbine rotor assemblv has to be re 
placed as a unit whenever a turbine 
blade or assembly component part is 
damaged beyond limits. This is be 
cause the design requires assembly un- 
der high pressures. 

Also, very little welding of combus- 
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tion section parts is now permitted, 
because sufficient experience is not yet 
available to establish maximum limits 
Replacement of the compressor rotot 
cannot be accomplished at field level, 
although blending of minor nicks and 
dents in ircas of the rotor 
blades can be donc 

All external parts and accessories 
replaced. Reduction gear re 
pair is very limited, with the safety 
coupling being the only internal part 
replaced except at 


spec inc 


can be 


permitted to be 
overhaul 


Torquemeter Repair 


The torquemeter 
paired at the overhaul depot 
ence indicates that the major trouble 
areas in the engine will be in the fuel 
issemblh 
156 and 


only be re 
Experi 


Can 


reduction geat 
overhaul of the 


svstem and 
Thus far, 
components has been restricted to con 
tract overhaul at the 
plant. 

As of Sept 1, there had 
powcr units and 42 reduction gear a 
semblies overhauled. Each power unit 
overhaul $8,585, and overhaul 
cost for reduction and 
torquemeter is $2,255 
include labor plant burden and manu 
facturer’s profit. 

It is expected that the San An 
tonio Air Materiel area will be ready 
to overhaul the T56 early in 1957 
Inspection requirements of 
parts, particularly thos« 
high heat and fatigue 
have been and still are 

These parts in the 
those in other engines, are inspected 
by magnaflux fluorescent penc 
trant methods, best meth 
ods available. 

Overhaul of the reduction 
sembly is much complex and 
costly than the procedure used for a 
reciprocating engine reduction gear 
High horsepower and speed reduction 
involved call for closer fits and cleat 
ances. 

Many of the major components of 
the reduction gear assembly are man 
ufactured as complete matched 
and when one part is damaged, the 
complete matched unit must be re 
placed. 

Highlights of jet accessory overhaul 
and test were presented by L. M. Cook, 
who pointed out that it required 40 
manhours to make a J57 fuel control 
serviceable. 

{ jet engine fuel control test stand 
costs $75,000 as compared with $10, 
000 for a carburetor test stand. About 


manufacturers 


been 17 


costs 
each gear 


These costs 


cngin¢ 
subjected to 
concentration, 
a problem 
156, as well as 
and 
considered 


gear as 


mMor;e 


sets 


240 training hours are required to oper- 


ate a jet engine main fuel control 
stand as against 20 training hrs. for a 
carburetor test stand. 

It requires approximately 720 hi 
to train a test bench operator to cali 


fuel control as com 
train for cali 


brate a jet main 
pared with 240 hr. to 
brating a carburetor. 
Approximately 162 
required to overhaul and test the J57 
engine accessories. As an example of 
one unit, Cook cited the JFC-12 model 
main fuel control which requires about 
24 manhours for the overhaul se 
quences as compared with 16 
hours for the piston carburetor 
lor test of the control about 
manhours are required. Approximateh 
12% of fuel controls are rejected dur 
ing calibration and an additional 
ire rejected at time of engine test 
Iwo types of overhaul are presenth 
being utilized overhaul 
ind individual overhaul. The tvpe or 
combination of types selected is left 
to the discretion of shop management 
Ihe J57 fuel control overhaul 
being accomplished now by the indi 
vidual method. The mechanic initiates 
ind completes the entire sequence 


manhours are 


man 


progre SSIV( 


Static Testing 
Although 


may 
tvpe 


future testing 

be accomplished tht 
testing, all 
tested under 
irtificialls 


conditions 


SOTICS 
dynamic present ac 

stati 
produce the 


used as 


cessories a¥&c con 
ditions which 
cngine operating 
metering parameters. 

Basic rule for static testing is the 
elimination of all possible variables 
Hence, test equipment has 
signed to give extreme accuracy for 
the manual setting of specific test con 
ditions 

For example, main fuel control rpm 
is sect manually for } of 1% accuraci 
Fuel temperature specific gravity ind 
viscosity are maintained to specifi 
Total flow to the fuel control 
is manually controlled to an accuracy 
ifforded by the best available flow 
meter equipment. 


been de 


limits 


News Digest 





Prof. Daniel Clemens Sayre, 53, as 
sociate dean of the Princeton Uni 
versity School of Engineering and di- 
rector of the James Forrestal Research 
Center, died Oct. 19. He 
ant editor and later associate editor of 
AVIATION Macazine from 1933 to 
1939. The magazine was later 
bined with four others to 
AVIATION WEEK 


was assist- 


com 
form 


Office of Naval Research has sched 
uled the first high-altitude flight of its 
manned space laboratory (Strato Lab) to 
collect stratospheric data at a site adja- 
cent to the University of Minnesota. 
The Strato-Lab, with two observers, and 
attached to a Skvhook plastic balloon, is 
expected to reach an altitude of 75,000 
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B ATUTORS witha dittrence Zag 


— 
> es 


Can you use 


¢ A curved pneumatic Actuator 
¢ Almost infinite stroke 


¢ Travel equal to total length 


Free piston pneumatic actuators—dubbed “pogo sticks"—are being produced by 
Stratos. Based on a unique operating principle, they have no piston rod. Thousands 
are in use for ejection of stores from aircraft 

These patented ejectors are capable of hurling delicate stores —such as sonobuoys 
—clear of high-speed airplanes...without endangering fragile components 

We think that their actuation principle—their unique performance character- 
istics —suit them to many other uses. Ingenious designers and development 
engineers may find in them the answer to difficult actuating problems, particularly 
where long stroke is required in a confined area 


Here isa @ Stroke nearly equal to total package length 
challenge Piston travel through an arc 
to your Slow approach — rapid actuating stroke 


e 
* 
imagination. @ High temperature suitability 
@ No limit on length 
@ Long life —no seals or glands to wear 


These 
characteristics 
—these functions— 
can you use them? 


e@ Lightweight 
e@ Wide pressure range — 20 to 1500 psig 
@ Tube can carry structural load or be part of structure 


If your actuating requirements call for 

one or more of these functions, Stratos Stratos 
“pogo sticks” may be the answer. Write Conventional 
to Stratos Western Branch at 1800 Compressors * Solenoid Valves 
Rosecrans Avenue, Manhattan Beach, Controls * Blowers 

Calif.,about your actuating problems 


STRATOS 


A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 
Main Plant: Bay Shore, L. 1., N. Y 


West Coast Office’ 1355S Westward Blvd, Los Angeles, Califorma 


Western Branch also makes 
Actuators ¢« 3000 psi 


Western Branch: 1800 Rosecrans Ave., Manhattan Beach, Calif 











Schematic of longitudinal section indicates 
how free piston guides sealing ribbon against 
tube slot. 








Kelsey-Hayes Products 
automotive: Wheels, Brakes, Hubs and Brake 
Drums, Power Brakes, Hydraulic Brakes, 
Transmission Bands, etc 


aviation: jet Turbine Wheel and Compressor Rotor 
Assemblies, Blades, Buckets and Vanes 
Power Recovery Units, Helicopter Transmis 
sions, Actuators, Accessory Gear Assemblies 
Bomb Hoists and Gun Turrets, Radar Tracking 
and Scanning Assemblies 





agriculture: Tractor and implement Wheels, Wag- 
ons and other Farm Implement Components 


Expansion of plant, production and 
engineering facilities is part of the 
Kelsey-Hayes program to better 
serve the automotive, aviation and 
agricultural industries. This year 
alone, Kelsey-Hayes has acquired 
two new subsidiaries—with a total of 
five plants—in the aviation field. 





This means an increase in both 
capacity and capabilities. 


Jet turbine components, for example, 
can now be produced in far greater 
quantities. But equally important, 
they can be produced by all the 
accepted methods of the industry 
according to individual needs and 
specifications. 





KELSEY-HAYES 


Keisey-Hayes Wheel Co., Detroit 32, Mich. « Major Supplier to the Automotive, Aviation and Agricultural industries 


14 PLANTS | Automotive: Detroit and Jackson, Michigan; McKeesport, Pa.; Los Angeles, Calif.; Windsor, Ontario, Canada e Aviation: 
Jackson, Michigan; Springfield, Ohio (SPECO Aviation, Electronics and Machine Tool Division); Utica, New York —4 plants Utica 


Drop Forge and Tool Corporation, a subsidiary e Agricultural: Davenport, lowa (French & Hecht Farm Implement and Wheel Division 
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ron is aboard the USS Bon Homme Richard with Seventh Fleet. 





Sidewinder for FJ-3 


Navy's Sidewinder air-to-air missile is operating in the Western Pacific on North American FJ-3 Furies of Fighter Squadron 211. Squad 


Acrodynamic research program incorporating this 9 ft. missile which 


is effective to altitudes over 50,000 ft. was test flown from Columbus,Ohio, where Columbus Division of North American produces FJ-3. 
Missile also is operational with Atlantic fleet units (AW Oct. 22, p. 33.) 


ft. The scheduled flight date is Nov. 1 

Navy awarded a $23 million 
tract for production of launching equip 
ment for the Terrier guided missile to 
Northern Ordnance, Inc., of Minne 
ipolis. Launching equipment provides 
for automatic loading, enabling instan 
taneous firing of the missiles by the fire 


con 


ins ; 
control system. 


Ihree weeks of testing on a wartim«¢ 
basis will end Nov. 15 for the Strategic 
Air Command's fighter units. First of 
hve Republic F-S4 wings arrived at 
Offutt Au Base, Neb., last week 
for bombing and navigation exercises. 


l'orce 


Temco TT-1 primary jet trainer tech- 
evaluation tests were com 
team of Roval Canadian 
I'rainer already has 


U.S. Navy’s 


nical and 
pleted by a 
Air Force officers. 
been selected for 


first primary jet trainer. 


use as 


Canadair Ltd., Montreal, will build 
24 Mk. 4 F-S6 Sabres for Israel. Sale, ap- 
proved by Canadian government, also 


includes spare parts, totals $7.2 million 
Delivery will begin next month, 
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Pratt & Whitney Division, United 
Aircraft, contracted with Horizons Inc., 
Cleveland materials and process re 
search organization, for testing 
development on aircraft nuclear propul 
sion procedures, 


and 


Republic RF-84F Thunderflashes 
won high and low altitude photograph 
contests in competition between allied 
Second and Fourth Air Forces. Photog 
raphy at more than 30,000 ft. was won 
by Lt. Michel Duhaumont of 
l'actical Reconnaissance Squadron of 
French ait Under 1,000 ft 
competition was won by Lt. John L. 
Roberts of U.S. 66th Reconnaissance 
Wing. Competing aircraft included 
English Electric Canberras, Vickers 
Swifts Martin RB-57s. 


33rd 


force. 


ind 


TRADCOM (Army Transportation 
Research and Development Command) 
has been redesignated TRECOM 
(Transportation Research and Engi 

Command). TRECOM «rr 
became responsible for all 
aviation engineering activities 
transportation corps standardiza 


neering 
cently 
Army 
and 
tion. 


Minneapolis-Honeywell 
Co 
bombing systems (I 
Compan 
USAI 


bombs, 


ilso supplies 


including 


Acronautical Division rec 
883.000 contract to supph 
ABS) to 


Svstem enables f 


] 
nucical 


Regulat 

ceived $6 
low altitude 
Navy 


systems ti 


ghters to lob 


we ipons, 


from tight loop and escape blast area 





Lawrence D. 


craft Co., died of a 
Oct. 20. 

Bell began his aviation 
aircraft mechanic with 
Martin Co. in 1912. He 
general manager and vice 
the firm. 


he founded Bell Aircraft. 


received the Collier 


Bell 


French Legion of Honor. 





heart 


the 


Bell 


Buffalo, N. Y.—Lawrence D. Bell, 62, 
founder and board chairman of Bell Air 


attack on 


career as an 
Glenn L. 
later 
president of 


became 


He joined Consolidated Air 
craft Corp. in 1928, and served with the 
company as sales manager, general man 
ager, and vice president until 1935, when 


For his pio- 


neering work in aircraft development, 


Trophy, the 


President's Certificate of Merit, and the 
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Airline Growth Indicates Healthy Profits 


Third-quarter trends point to 14% gain in traffic 
for 1956 despite slow start in travel last summer. 


By Craig Lewis 


Washington—Gains in airline traffic 
made during the past summer show 
that the industry is continuing a 1956 
pattern of steady growth that should 
give the carriers a healthy profit mar- 
gin by the end of the vear. 

After a disappointing start, summer- 
season trafhe picked up in August and 
September, and the trend through the 
first half and third quarter of 1956 
indicates that airline traffic will show a 
14-15% gain this year. 

Profits for the industrv as a whole 
are not growing as fast as traffic and 
revenues because of rising cost levels 
and continued dilution of unit reve- 
nues, as well as the extraordinary cost 
situations faced by a few carriers. In 
dications, however, are that profits will 
at least maintain their 1955 levels. 

Trunk airlines are showing a lower 
rate of growth than international and 
local service carriers, although their to- 
tal gains are greater. Trunk line traffic 
has averaged a fairly steady year-long 
growth of about 13%, in terms of pas- 
senger-miles, over last year. 


International Gains 


International airlines marked up 
substantial gains this summer after a 
disappointing start in July. Across the 
Atlantic, for instance, Pan American 
World Airways’ traffic increased only 


6% in July, then gained 23% in 
August. Trans World Airlines’ in- 
creases were 2% and 14% for the 


same months. 

In the Pacific area, Pan American’s 
traffic increased 23% in the first eight 
months of the year, and Northwest's 
trafic was up 15%. Since Pan Ameti- 
can increased capacity only 19% and 
Northwest made no capacity increases, 
these gains have improved load factors. 

The local service airlines continue to 
grow faster than their older, larger 
colleagues, but the rate of growth is 
tapering off somewhat. Thus far this 
vear, feeder-line traffic has grown about 
22%. Increases in capacity, including 
introduction of Convair and Martin 
transports, also has slowed the growth 
of load factors. 

The trunk airlines went into the 
third quarter of 1956 riding the crest 
of the greatest trafic month they had 
ever experienced. The June traffic, was 
far above expectations and drove the 
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industry load factor up to 73.2% 

After this experience, July trafhe 
was a sad comedown. During this first 
month of the third quarter, traffic 
grew only 6.7%, a rate far below the 
vear-long average growth 


July Traffic Drop 


Che carriers blame this trafic dip on 
various factors, including the month 
long steel strike which cut into busi 
ness travel, and the fact that the Fourth 
of July holiday came during the mid 
week, cutting vacation travel 

Undoubtedly, the major factor in the 
Julv trafic situation was the collision 
over the Grand Canvon between TWA 
and United Air Lines transport on 
June 30. 

Irafic picked up again in August 
Where July load factors dropped from 
in 1955 to 63.2% in 1956, 
August load factors averaged 66% 
about the same as August 1955. And 
these August load factors were main 
tained in the face of a 15% increase in 
capacity. The favorable trend con 
tinued in September. 

Air-coach traffic is making substantial 
gains this year following a slow year in 
1955. Last vear, coach trafic was just 
under 35% of total trunk line passenger- 
miles. In the first eight months of 1956, 
the coach share of the market moved 
up to 39% of the total, and it may grow 
to 42% by the vear’s end. 

Coach traffic made substantial gains 
even in July, when it increased 11% over 
July of 1955. It was up 19% in August 
and 18.5% in the first eight months 
against an overall traffic increase of 
12.6% for the eight-month period. 

This increase in coach traffic means 
continued dilution of revenues. As more 
passengers buy low-fare coach tickets, 
the average fare vield per mile decreases. 
Along with this, expenses are continu- 
ing to rise as fast, or faster, than rev- 
enues. These factors keep profits from 
growing as fast as revenues and traffic, 
with the result that profits tend to stay 
at the same levels while other categories 
are rising. In spite of this trend, the 
profit position a most of the trunk car- 
riers is healthy 

The airlines’ prospects for the fourth 
quarter and for the first part of next 
year continue to look good, basically 
because prospects for the national 
economy look good. 

As expected, the national economy 


67.2% 






leveled off somewhat in the third quat 
ter. Although the Gross National Prod 
uct showed a substantial increase, the 
increases were mostly in prices rather 
than business activity. 

Now, business activity is moving up 
iain in the fourth quarter, and the rise 
is expected to continue into the first 
quarter of 1957. The rise in activity is 
being led by industry’s capital spending, 
although consumer spending is lending 
powerful support. 

While the airlines depend heavily 
upon the consuiner’s enthusiasm for 
spending, the increase in capital spend 
ing is good news, too, because this 
business spending is the tvpe that pro- 
motes more business travel 

First third quarter reports from trunk- 
lines show varied results. American Air- 
lines reports total earnings of $17,078,- 
000 for the first nine months of the 
vear, including $1,317,000 from sale of 
aircraft. Profit for the same period last 
vear was $14,337,000 

American’s total revenues were up 
1.5% in the first nine months to $217, 
81.000. Trafic increased 13% to 
697,054,000 passenger-miles 


United Reports Gains 


United reports similar gains. Earn- 
ings to Sept. 30 were $11,385,844, in 
cluding a $1,272,888 gain from aircraft 
sales. Earnings for the 1955 period 
were $10,011,309. The airline’s profit 
in the third quarter was $6,124,960, 
compared with $5,739,229 last year 

United’s revenues increased 9% in 
the third quarter and 12% in the first 
nine months for totals of $73,927,840 
and $200,380,900. Expenses rose 11% 
and 13% in the same two periods, but 
the airline says unit expenses have ac- 
tually been kept below 1955 levels 

Passenger trafic was up 10% on 
United’s system in the third quarter 
and gained 13% in the first nine months 
of the vear. United coach traffic made 
the bulk of the gains, with a 31% in- 
crease in the first nine months of the 
vear. First-class traffic gained only 5%. 

Delta Air Lines reports revenues up 
16.7% to $17,335,000 in the Julv- 
September period, although net income 
slipped from $635,923 in the 1955 quar- 
ter to $485,858 in the 1956 period. 
September revenues increased 20% and 
net carnings for month were up 14%. 

Delta points out that 19% of the 
scat capacity it operated in the quarter 
was in the new Washington and New 
York markets which the carrier is still 
breaking into. The usual winter traffic 
increases are expected to improve 


l 
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Delta’s overall profit situation 

Capital Airlines remains one of the 
few trunklines not reporting favorably, 
although the carrier thinks it has turned 
the corner on its program 
and will soon begin to show up in the 
proht columns 

In the first nine months, ( apital had 
an operating loss of $1,571,000, com 
pared with an operating profit of $945, 
542 in the 1955 period. The addition 
of special brings the 
$3,200,000 for the nine month period 


expansion 


charges loss to 
Viscount Capacity 


( ipital has faced two 
traordinary charges in the past year. In 


sets Of ex 


troduction of the Viscount was expen 
sive and, in addition, represented a net 
in capacity, since the airline still 
operates most of the DC-3s, DC-4s and 
Constellations it had before the Vis- 
wer'c delivered This added Ca 


gain 


counts 
pacity has served to keep system load 
factors ilthough Capital has 


registered spectacular trafic gains—37 


down 


in September 

Ihe second expense has been expan 
sion of service facilities for the 
routes Capital in effect received when 
the Civil Aeronautics Board rearranged 
the carrier’s route tructure in a 


new 


series 
of route 1S 

Capital had an operating profit of 
$440,000 and a net profit of $59,000 in 
September, and the 
gains mark the end of the period of 
with the ex 
pansion program. Since the fourth quar 


carrier hopes these 


he ivV\ rf SSCS 


which came 





BOAC Can Buy 707s 


London—British government last week 
gave permission to British Overseas Air- 
lines Corp. (BOAC) to buy 15 Boeing 
707s. 

Ihe planes, for use on the North At 
lantic route, will be powered by Rolls- 
Royce Conway bypass jet engines. 

Harold Watkinson 
Civil Minister, 
nouncement in the House of Commons. 


Transport and 


Aviation made the an- 

The planes and initial spare parts will 
cost 44 million pounds ($123,200,000), 
of which more than two-thirds will be in 


dollars. 











ter is usually a lean traffic period for 
Capital, the airline break 
even in this period and finish the year 
with the 
the first nine months 

Capital’s hopes for future profits are 
pinned to the Viscount, and figures fot 
the first cight months of the vear tend 
faith in its 


expects to 


$3,200,000 loss registered in 


; 


to support the 
turboprop transport 

Capital reports that in the first eight 
months, its fleet of 21 DC-3s operated 
it a $2,000,000 loss, the 14 DC-4s lost 
ind the 12 Constellations 
lost $1,300,000. In the same period, 
Capital Viscount flect 
tributed an operating profit of $2,350 
000 to help offset losses from the piston 


cngine tr insports 


Carrier § 


S900 000 


Savs its con 


Transatlantic Traffic Increases 


New York—Scheduled traffic over the 
North Atlantic during August and Sep 
increase over the 
bringing the 
to about 
This improved the 


tember showed a 20 
imc months last vear 
May-September total inc 
l¢ wer 1955 
slower picture presented earlier in the 
scason AW Sept 3 p 40 

Che transatlantic airlines carried 191, 
900 passengers during August and Sep 
tember 1956 to raise the season total to 
442,900. Last Mavy-September the count 
was 354,000 passengers 

Good load factors during the last two 
reduced the earlier spread be 
tween Seats 
iwailable during the five months totaled 
664.900 veal 
Overall 
for the 

lourist passengers 
vide most of the increases; 341,500 
tourist travelers were carried in both 
directions, with the remaining 101,400 
first-class. Over the 
iirlines filled consider- 
than eastbound 


TCAaSsC 


months 
pacity and pavloads 


over the 
factor in both directions 
season averaged about 66.5% 
continued to pro 


pre vious 


load 


passengers riding 
five months, the 
ablv more westbound 
seats 
Chis 


imbalance in favor of the 
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westbound — trafic increased 
over last summer's distribution 
e Last year’s passengers divided 197,400 
westbound, 186,600 eastbound, a dif 
ference of about 5% This vear, west 
bound total 233,800 
eastbound was 209,100, a 12% 
in favor of the westbound 
e During the 1956 season, eastbound 
first-class passenger totals showed no 
gain; tourist totals were up 15 ove! 
1955. Westbound, first-class traffic in 
creased 8%, tourist trafhe was up 22 

e Eastbound seats available increased 
10% in first-class and 26% in tourist 
class; westbound increases were 9% and 


sharply 


Was passengers, 
spread 


movement 


2 respectively, relating more closely 
to the passenger increases 

Month by month, the 1956 summer 
traffic developed as follows 
e Eastbound May 36,000: June 62,000: 
July 51,000; August 31,600; September 
28.500 
e Westbound May 27,000; June 32,000: 
July 43,000; August 65,800; September 
66,000 
e Both directions Mav 63,000: June 
94.000: Julv 94,000: August 97,400: 
September 94,500. 


Airlines, most of them off 1 vari 
ctv of tours geared to the International 
Air Transport Association 15-day excut 
sion fare which went into effect Oct. | 
AW Oct. 22, p. 39), are watching their 
October traffic statistics closely to 
the initial effect of the plan in cushion- 
ing the off-season drop this month 
with the old oft-seas 
1 through Mar. 31, trafhe 
from 79,301 passengers in 
700 in Octol The 


ring 
ring 


gauge 


Last vear m rates 
effective Nov 
dropped off 
September to 50 
15-dav excursion farc 
round, and the 
tained the family plan rates, g 

1 through Mar. 31 though not in con- 


yn with the 


urlines 


juncti excursion fare 


Jet Age Study Group 
Organized by ICAO 


Montreal—International ( 
tion Organization last wee 
the formation of a six-m 
force to 
ments for jet transport o 


SuTVC' ir navig 


Ihe panel’s study w 
mendations for installing 
which ma be 
1961 in anti ipation 


without re 


wavs facilities required 
between now and 
of jet transport operations 
stricting normal 


The task force 


of assisting anv nations which 


schedule patterns 

ilso will consider wavs 
for either 
mav be 


facili 


technical or financial reasons 


unable to provide necessai ew 
ties Task 

Col. Luis de Azcarraga, director of 
flight safetv, Spain; Col. Helio Costa, 
director general of airwavs, Brazil; A. P 
Dekker, deputy director of civil aviation, 
Netherlands Jerome Lederer 
director of the Flight Safety 
tion, U. S.; Rene 
Council on Auxiliary 
Navigation, France; Air 
Sir Victor Tait, chairman 
Acradio, United Kingdom. 


R3Y-1 Makes Record 
Seaplane Crossing 


Convair 


force member 


managing 

Founda 
Lemaire, president, 
Services and Ai 
Vice Marshal 


International 


R3Y-1 


made i 


San Francisco—Nav\ 
turboprop tanker seaplane has 
Honolulu to San 
6 hr. 45 min 

Time was more than three hours fas 


rossing in 


Francisce 


ter than previous seaplane mark of 10 
hr., 21 min. set in 1948 bv the Caroline 
Mars, but was 34 min. slower than flight 
of 6 hr. 11 min. made bv a United Air 
Lines DC-7 last veat 

The Indian Ocean Tradewind, which 
is one of three assigned to VR-2 at the 
Alameda Naval Air Station, averaged 
355 mph. with a 21 kt. tailwind The 
three R3Y-Is and four R3Y-2s delivered 
to the squadron to replace the Mars 
seaplanes have not vet been assigned a 
mission and are being used for traiming 
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Airways Development Plans Keyed to Jets 


By = & Doty 


Indianapolis—Civil Aeronautics Ad- 
ministration’s ‘Technical Development 
Center has keyed its evaluation and 
testing program to jet transport opera 
tions, with primary emphasis being 
placed upon airways and air traffic con 
trol development 

The immediate need for improved 
and expanded airways to handle increas 
ing trafhe demands, fit into the CAA’s 
three-year federal airways plan and pro 
vide for the dovetailing of jet t1 insports 
ind slower, piston-engine traffic was em 
phasized last week at the Radio Tech 
nical Commission for Aeronautics’ 1956 
Fall Assembly at Weir Cook Airport 
here 

Ihe RTCA survey of TDC facilities 
constituted a progress report on alr navi 
gation and air trafic control develop 
ment and the methods used for evaluat- 
ing the tests. Principal subjects covered 
included 
e Air Trafic Simulation. ‘The TDC dy 
namic air traffic simulator is a laboratory 
device combining optical, mechanical 
and electronic equipment with the hu 
man factor in the control of traffic. 
eAir Trafic Control. Coordination 
Equipment is undergoing research and 
development directed toward the pro- 
duction of a semi-automatic system for 
air trafic control. 
® ATC Radar Beacon System has re- 
ceived intensive technical and opera- 


tional evaluation tests on equipment 
furnished by the Navy under contracts 
sponsored by the Air Navigation Devel 
opment Board. In-service tests will be 
conducted during 1957 at New York, 
Chicago and Washington 

@ Airways Operations Evaluation Center 
is a laboratory facility to evaluate new 
\TC equipment and procedures in a 
svstems cnvironment 


How Simulator Works 


I'he dynamic simulator gives TDC an 
new procedures 
nd observe human reactions in the 

Che simulator consists 
f a large movie screen on which is pro- 
jected a map of the air traffic control 
irea under study. Eighteen controllable 


ots of lights are superimposed on the 


opportunity to. stud 


tem s operation 


screen to simulate aircraft. 

Each dot is projected by one of 15 
motor-driven projector units remotely 
controlled from individual pilot consoles 
governed by a woman operator. Opera 
tors control the speed and heading of 
the dots which make standard-rate turns 
to correspond to the movement of regu 
lar aircraft in fhe pattern. Climbs 
ind descents imulated at a 
realistic rate 

rhe screen display is televised to radar 
copes observed in another room by air 
trafhc controllers handling en route and 
terminal operation These simulated 


radar displays are presented by means of 


a rotating sweep. Interphones connect 


AIRWAYS simulator has map of trafic control area projected onto large movie screen. 
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controllers with pilot console operators, 
enabling the controllers to communicate 
with the simulated aircraft and supervi 
stack turn-offs and approaches as though 
operating under regular condition 

An important objective of the simula 
tor tests 1s to develop a svstem that will 
iccommodate jet transports without the 
need for priorities or special privilegs 

It has been determined through simu 
lator experiments that jet traffic can b« 
handled with greater safety, less con 
troller work and less delay for all traffy 
if holding patterns are removed from th 
] 


final approach course, a procedure al 


ready in use at several airport 

The simulator has taught Techni 
Development Center personnel that 
twin-stack feeding system is necessar 
the airport acceptance rate is to ex 
20 approaches per hour. Furthermore, 
it has been learned that holding patterns 
must be sufficiently clear of the final ap 
proach to allow room for adjustment of 
pproach intervals and permit aircraft to 
make easy turn-offs to the final approach 
course without overshooting 


Adequate Distances 


Pre-tabulated tables of adequate dis- 
tances between aircraft of different 
speeds are recommended for each con- 
troller as a result of the simulator tests 
Observations also indicated the desira- 
bility of grid markings on map overlays 
is a reference for the controller in judg 
ing optimum spacing of aircraft on the 
final approach path 

The air traffic control 
equipment project involves a research 


oordinating 


and development program for a semi 
automatic system for collecting, storing, 
processing and displaying flight mforma- 
tion for controllers’ use. The TDC is 


producing an experimental program that 
is being evaluated under simulated con 
ditions and that will be implemented at 
any development stage demonstrated to 


be practical 
The program is being 
a thre« phase approach 
] 


Phase One is aimed towards reducing 


onducted in 


personnel work in collecting and dis 
plaving flight information. The Tech 
nical Development Center hopes to ease 
or eliminate this effort by the automatic 
printing ot flight progress strips now 
hand-written) and automatic transfer of 
data from one center to another. Equip- 
ment requirements for Phase One in- 
clude 

e Teletypewriter-communications 

tem for collecting flight plans 

e Flight plan input device for fast and 
accurate composition, checking and 
transmission of flight plans 

e@ General purpose computer that will 
check accuracy of flight plan, divide 
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AV! 


ing cquipment devel 
Research I 
at TDC 


fruiting equipment can be 


Ihe 


Center 


IajOr 
first 
+] 

ti 


radar 
the 


: ] ] 
mciude 


structur im 


NEW procedures and human reactions can be studied with simulator at center. 


flight plan in fix-posting 


ind 


nN 
it PaaS 


send 
to appropriate printet 
printers for reproducins 
standard form 
iutomatic dis 
flight 


quipment need 


revision of 


; 
n electron devi ¢ 
mation now carricd 
trips bi projection 


by means of a charactron 


} 
will be required 
into the 


moves ipplhi l 


grain position information 


luced by radar, air-ground data 


telemetering techniques 
tem 1 quirem nts im 
th f Phase Cone ind 
@ Radar-data link 

e Air-ground data link. 
e Filtered pictorial-situation display. 


e fine-grain computing system. 


addition to 
| Wo art 


U1 ra project sponsored by the 

wigation velopment Board, 
eti wage and 

processing unit utomatic flight 


de ¢ loped 
tel 


equip 


utomatu 
this 
the 
nter 
Phase One and 
: he proposed semi-automatic 


f . { f h has 


- pI nt ncl if anv com 


wevecr, 


is a sub 
- t rencra rpose computer 
re. lisplay 
iu natic displavs, 
d many a rcraft per hour were 
J indled at two tors of the Indiana 
peration 


1] heacol m equipment fur 
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requ remecn 
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PD¢ 
ics that 
system 
msidered prototypes 
ompatibility of 


Major 


the be 
idvantage 

raft carrvi 
However 


ilSsO major disad 


the need for air 


yf transponders 
: 


ground 
o ATC 


line 


] 
mpolem 
11h] Cll 
le 
display 


tvpe of 


delay | 


\ 
stem. 1 


evaluation 


Naval 
been nade 
that de 


Trective 


iboratory VC 
which demonstrate 


Airwavs Oper Evaluation 


} itions 


two 


program = 
The 


ind eva 
} 
| 


Both 


stud 


regulation 








4 


“=. 


AIR GUN to shoot 4-Ib. chicken carcasses at windshields can simulate 2,000 mph. speeds. 
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California Eastern May Purchase 
Convair 880 for Overseas Routes 


By Glenn Garrison 


New York—California Eastern Avia- 
tion may soon order Convair 8580 jets 
for short-range domestic and _long- 
range overseas use. 

Jorge E. Carnicero, chairman 
of the contract carrier parent company, 
sees “tremendous potentialities” in the 
versatility of the medium-range trans- 
port, is negotiating with Convair fot 
the purchase of four aircraft 

The 880s, which probably would be 
1960 and early 1961, 
might go into service with the newly 
formed Argentine airline, ‘Transconti 
nental, on a route to the U.S. and 
Pacific. California Eastern recently con- 
cluded a_ lease-purchase arrangement 
with ‘Transcontinental 
American carrier will provide five Lock- 
heed 1049Hs, temporary crews, training 
and maintenance 
Plans for Transcontinental, which is 
5% owned by private Argentine cap 
ital and 25% by California Eastern, call 
for service to New York bv summer 
1957, to San Francisco by late 1958, 
l'okvo by late 1959, Carnicero 


board 


delivered in late 


whereby _ the 


ind to 
said 
(he Convair jet appears capable of 
21,700 Ib. payload San Fran- 
present design, 


Carrving a 
cisco-Honolulu in_ its 
according to Carnicero. California East 
ern, which hopes to become a certifi 
cated airline through its application 
for ‘lexas-California service in the Dal- 
las-to-the-West Case, will definitely 


buy jets for its own operations, the 
board chairman said. He expressed en 
thusiasm for the 880’s adaptability to 
various types of operation 

Guaranteed range for the Model 880 
at a starting weight of 155,500 Ib. is 
1,475 nautical miles (AW Oct. 15, p. 
57). Ranges quoted by Convair, but not 
vet warranted, include a 3,000 mi. fig 
ure with a load of 80 passengers, which 
is maximum all first-class load 

Financing for the jet transports will 
be available to California Eastern, Car 
nicero said. The Bank of America has 
joaned California Eastern 75% of the 
mount needed to buy the 1049Hs 

Carnicero predicted a number of fur 
ther from American Cal 
riers for the medium-sized jet 

The Argentine 


orders major 
lirline expects to be 
gin Buenos Aires-New York service with 
three flights weekly next vear, and to 
increase the frequency to five flights in 
carl It will serve the imterm« 
diate points Sao Paulo, Rio de Janeiro, 
ind ¢ 
\ bilateral agreement 
United States has not vet been 
tained, Carnicero said, and that is the 
next step. He expects no dif 
Ameri in 
to Argentina 
route 


1958 


iracas on the route 
with — the 
ob 


urline’s 
hiculty, 
offer frequent service 

l'ranscontinental projected 
to the Onent instead of 
Europe is necessary be Acrolineas 
Argentinas flies to Europe and the 
Argentine government doesn’t want the 
new routes superimposed on the exist- 


because carriers now 


expansion 
use 


Ae ko | >4. 
- pes 





Convair Mockup Shelter 


New $225,000 building to house detailed mockups of new Convair 880 jet transport 
was started recently. Building, measuring 200 ft. long, 100 ft. wide and 39 ft. high, will 
be of steel construction with reinforced concrete floor. It will house one full-sized fuselage, 
left wing, engines and tail assembly, with space enough for another fuselage. Preliminary 
mockups of the new jet have been under way for many months in a section of San Diego 


plant. Building will be ready early in 1957, 
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Mockups will be used in sales programs. 


ing ones. But the Far East is an ait 
transportation market with vast poten- 
tial, according to Carnicero, who pre 
dicts that within three to five vears 
the Pacific airlanes will be as_ busy 
as the Atlantic routes are now. Rising 
standards of living in the East and im 
proved international relations with such 
Communist China will 
contribute to this trend, Carnicero 
said. The new Argentine airline 
hopes to exploit an expected increase 
in U.S.-Latin America tourist travel 

California Eastern now 
fleet of 10 DC-4s, convertible between 
under 
West 


transcontinen 


countries as 


also 


opel ites a 


passenger and cargo operations, 
military contract between the 
Coast and Tokvo and 
tally. Three 1049Hs now on order for 
the carrier’s fleet arc 
for mid-1957 deliverv. California East 
ern has a total of eight 1049Hs on order 

The contract carrier, which has 
logged than 143,500,000 ton 
miles in its ten-vear historv, is now the 
Airwavs Division of California Eastern 
Aviation, Inc The parent 
tion has diversified it ictivitics to 
include other cle« 
tronic work government con 
tract, primar 
An l’orce, 
ing service for U.S. and foreign i 
manufacture of X-ray 


i qui l 


own scheduled 


Mmor;rc 


organiza 
guided missile and 
under 
flight 
purchasing and fern 


training for th 
sales 
tion firms, and 
cquipment It is considering 
non-aviation firms 


Division 


tion of two more 
The Airway 
1 maintenance and overhaul base at 
Oakland 
held 
cording to Carnicero, for 
tenance facilitv on the We 
able of handling jet transport aircraft 
Duplicate facilities on the East Coast 
ilso are planned 
Award of a $1,859,000 Air Force 
contract to overhaul and modernize 
115 Curtiss C-4+ transports at the 
Oakland 
(he expansion of commercial aircraft 
fleets introduction of 


icts, will bring an 


lso_ operates 


ind plans expansion in_ this 
l‘inancing is now being provided, 
1 new main 
st Coast cap 


base recently was made 


including the 
urgent need for in 


creased maintenance facilities and serv 


ices, Carnicero believes 


Shortlines 





Airlines is selling a 


New York’ 
package Ihe package in 
kets to threc Broad 
plus entertainment and ac- 
Biltmore Hotel 
three dav 


> American new 
“Hit Shows of 


vacation 


1 
wcecernceciic 


cludes tic current 


wav shows. 
commodations at the 
Prices are $49 a 
75 for four days, plus fare 


person for 


or SOS 


> Lockheed Aircraft Service Corp. has 
leased an extra six acres of land at 
Ontario International Airport, Ontario, 
Calif., bringing the LAS facility’s total 
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to 113 acres. LAS has a current con 
tract backlog of $30 million, most of it 
for work on military aircraft. 


P Air France is receiving a Super-G 
Constellation simulator from the Elec 
Division of Curtiss-Wright 

this month and is scheduled to 

1 1649 Constellation simulator 

Phe French carrier is building 

$500,000 structure at Orly Field, 

o house the two Constellation 

ind future simulators for 

iravelle SE-210 and the Boeing 


> Canadian Pacific Airlines is increas 
ing its Vancouver-Honolulu — service 
from two flights to five flights a week 


this winter 


> Fort Lauderdale’s airline ticket ser 
= 


ice will be improved in December 
when Delta Air Lines and National 
Airlines open a new $40,000 airline 
terminal building in the Florida city. 


> Lufthansa’s district sales managers 
ire in New York this week for their 
innual sales conference. Thev will dis 
cuss the German airline’s plans for the 
coming year, including inauguration of 
new service to Vienna and Zurich, and 
extension of domestic services. ; 
Lufthansa made its 1,000th Atlantic 
flight this month. In its first vear and 
half of operation, the carrier flew 
50,400 passengers across the Atlantic 


> Mohawk Airlines carried 32,546 pas 
sengers in September and 256,200 pas 
engers in the first nine months of the 

ir, an increase of 24.3% over the 
same period last vear. 


> North Central Airlines flew 54,210 
passengers last month, a 19% increase 
over September 1955, traffic. Traffic 
for the first nine months totaled 418, 
694 passengers 


> Pacific Northern Airlines has begun 
construction on new airport terminal 
buildings at Cordova and Homer, 
Alaska, to handle passengers and cargo 
trafic The Cordova facility will be 
shared by Cordova Airlines 


> Slick Airways introduced DC-6A 
service to Boston, Hartford and St. 
Louis with its new winter schedules. 
The cargo carrier's new schedules in 
crease its total daily airlift about 25%. 


> Western Air Lines is conducting a 
get-out-the-vote campaign with remind- 
ers mailed to passengers scheduled to 
travel on election day, warning them 
to file absentee ballots. Western 
reports 30 flights already sold out for 
travel during the two-week Christmas 
holiday season. 
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AIRLINE OBSERVER 


> New York Airways will continue to schedule the S-58 with 
until Civil Aeronautics Administration has further opport 
one-man crew operation. CAA plans to make a decisi 
whether co-pilots will be required on the helicopter’s 
flights. Meanwhile, Air Line Pilots Assn. has pr 
operation and has pointed out that Civil Air Reg 

on scheduled passenger aircraft weighing in exces 

idmitted, however, that CAA has authority to 

requirement. 


> Germany and Brazil are revising and formalizing the provisional 1946 ai 
agreement between the two countries. Final agreement may result in the 
addition of a second Brazilian airline operating into German airports not 
presently served by Panair do Brasil. Last August, Lufthansa began Super-G 
Constellation service into Rio de Janeiro and Sao Paulo to match the 
Brazilian service. Varig Airlines, which now services aircraft for Lufthansa, 
is making a strong bid for the European route. 


liot 


> Avianca plans to buy three DC-8s to replace its Super nstellations 
on long routes to New York and Europe. For shor Panama, 
Caracas and Quito, the Colombian airline plans to | ickers Viscounts 
equipped with Rolls-Royce R.Da. 7 engines 

> Airlines serving Detroit are continuing to fight efforts to make them move 
from Willow Run Airport to Wayne Major Airport. Despite decisions by 
American Airlines and British Overseas Airways Corp. to move to Wayne 
Major, the other carriers serving Detroit are determined to stay at Willow 
Run and have launched a major face-lifting program for the airport's terminal. 
4 $500,000 contract was signed this month for air conditioning and redeco- 


ration work. 


P Acroflot’s first European jet schedule consists of two Tu-104 flights each 
weck between Prague and Moscow. The Russian carrier plans to expand the 
schedule to daily Prague-Moscow jet service in April 1957, and quick con 


nections with Far East flights are planned in an effort to make the service 
competitive with present Europe-Far East services 


> Civil Acronautics Board has extended approval of Trans World Airlines’ 
agreement with the Ethiopian government for five years. Under the agree- 
ment, TWA continues to be responsible for management of Ethiopian Air 
Lines’ operations. 


© Czechoslovakia will buy Tu-104 jet transports from Russia in 1959 or 
1960 for use on the Czech airline’s long-haul routes, according to Czech 
President Josef Prohaska. 


> Civil Aeronautics Administration has proposed new regulations requiring 
minimum performance standards as established in Radio Technical Commis- 
sion for Aeronautics’ paper 225-55/DO-69 for newly-manufactured airborne 
VOR equipment. Proposed regulations also include minimum standards for 
new airborne radio receiving and direction finding equipment in accordance 
with RTCA’s paper 83-56/DO-70. Ruling is to be effective November 30. 
Deadline for comments and suggestions is Nov. 17 


> Negotiations between Italy and Germany on reciprocal landing rights have 
hit a stumbling block, although further discussions are scheduled for a later 
date in hopes of reaching a settlement on one key issue. Italy has offered 
Lufthansa landing rights in Rome and Milan but restricts trafhe to that 
carried between Italian and German airports. After four days of hard bat 
gaining, Italy still refuses to grant the German airline the right to carr 
passengers and cargo between Italy and other nations. Only Trans World 
Airlines and Pan American World Airways enjoy full Fifth Freedom rights 
in Rome at the present time. 

















Airline Income and Expenses — August 1956 








DOMESTIC TRUNK 
American 
Braniff 
Capital 
Continental 
Delta 
Eastern 
National 
Northeast 
Northwest 
Trans World 
United 
Western 


INTERNATIONAL 
American 
Braniff 
Caribbean Atlantic 
Delta 
Eastern 
National 
Northwest 
Pan American 

Alaska 
Atlantic 
Pacific 
Latin America 
Panagra 
Trans World 
United 


LOCAL SERVICE 
Allegheny 
Bonanza 
Central 
Frontier 
Lake Central 
Mohawk 
North Central 
Ozark 
Piedmont 
Southern 
Southwest 
Trans Texas 
West Coast 


HAWAIIAN 
Hawaiian 


Trans Pacific* 


CARGO LINES 


Aerovias Sud Americana”. 


Flying Tiger* 

Slick™ 

Riddle* 

Seaboard & Western 


HELICOPTER 
New York Airways 
Los Angeles Airways 


Chicago Helicopter Air ways* 


ALASKAN 
Alaska Airlines 
Alaska Coast 
Cordova 
Ellis Air Lines 
Northern Consolidated 
Pacific Northern 
Reeve Aleutian 
Wien Alaska 


* 7 
Not available 


Passenger 
Revenue 


$23,332,281 
3,486,047 
5,675,888 
1,499,441 
5,052,624 
16,033,664 
2,735,486 
1,140,764 
4,588,374 
15,097,364 
21,652,121 
3,180,149 


463,918 
490,655 
118,969 
462,095 
1,330,632 
191,190 
1,677,145 


545,000 
11,540,000 
5,314,000 
5,961,000 
1,255,668 
6,025,167 
1,508,526 


455,685 
144,401 
103,944 
292,714 
121,662 
401,404 
645,349 
296,845 
487,021 
182,588 
306,731 
279,044 
211,990 


506,049 


33,179 
13,613 


195,664 
88,900 
20,980 
57,250 

121,326 

764,810 
79,796 

155,185 


Mail 
Revenue 


$546,164 
98,049 
109,479 
37,996 
123, 487 
283,704 
63,185 
9,917 
135,978 
344,000 
705,227 
79,109 


13,742 
117,634 
1,529 
5,332 
20,051 
2,030 
464,240 


21,000 
776,000 
627 ,000 
260,000 

84,108 
543,153 

29,014 


9,141 
2,810 
3,177 

213,368 
3,293 
4,707 

18,081 

193,935 
9,483 
7,921 
9,234 

10,070 
3,636 


2,923 


49,098 
8,775 
19,122 
5,325 
31,829 
220,527 
19,657 
33,598 


Freight 
Revenue 


Express 
Revenue 


$354,571 
53,671 
79,058 
41,951 
79,749 
181,291 
12,013 
10,368 
81,212 
253,707 
406,423 
35,222 


$1,409,361 
103,734 
91,834 
36,814 
157,001 
269, 257 
81,990 
23,356 
185,106 
44,251 
1,048,783 
48,088 


314 64,404 
23,324 

4,007 

10,248 

17,647 

5,737 

279,011 


90 ,000 
676,000 
558 , 000 
838 ,000 
123,648 
322,083 

13,779 


6,706 
3,877 
3,557 
21,905 


7,044 


7,659 
6,907 


3,471 


10,256 
3,789 


64,803 


2,034,735 


2,807 


87 ,473 


7,753 
42,458 
115,742 
10,080 
30,319 


Compiled by Aviation Week from airline reports to the Civil Aeronautics Board. 


Subsidy 


$2,745 


111,000 
153,000 

60,000 
519,000 


127,125 
100,908 
172,637 


106,766 
52,705 
65, 587 


156,319 
128,658 
105,485 
188,660 
132,544 


20,814 


109,623 
60,118 


91,575 
31,439 


20,325 
31,801 


99 
43,266 


Total 
Operating 
Income 


$26,022,120 
3,827,262 
6,036, 307 
1,630,618 
5,524,238 
17,149,541 
3,059,445 
1,243,459 
5,065,784 
16,376,804 
23,994,835 
3,382,999 


560,075 
665,114 
133, 587 
496,671 
1,495,346 
203,574 
2,535,051 


811,000 
13, 474,000 
7,009,000 
8, 162,000 
1,674,289 
7,097,641 
1,558,892 


616,253 
267 , 457 
289,892 
536,817 
239,244 
488,353 
758,083 
509, 496 
678, 609 
333 , 529 
459,765 
498,408 
357 , 887 


605,635 


2,034,735 


151,718 
89,622 


603,495 
152,590 
219,028 
108, 480 
311,490 
1,124,773 
139, 996 
636,912 


Total 
Operating 
Expense 


$21,213,412 
3,509, 257 
6, 188, 828 
1,467,292 
5,188,855 
15,800,996 
3,058, 862 
1,043, 196 
4,227,943 
16,256, 440 
19, 560, 328 
2,640,065 


443,821 
520,270 
111,240 
385,732 
1,184,789 
275,504 
2,035,634 


751,000 
10, 560,000 
5,275,000 
7,294,000 
1,611,871 
6,171,256 
1,045,708 


632,921 
247,113 
284,272 
519,668 
235,258 
510,076 
731,580 
549,782 
688 , 530 
343,818 
451,620 
541,389 
320, 520 


478 , 087 


1,885,715 


166,996 
98,681 


515,533 
122, 569 
169, 429 
73,604 
284,991 
858,685 
81,606 


606,710 


Net 
Operating 
Income 
(before taxes) 


$4,808,708 
318,005 
152,521 
163,325 
335, 383 
1,348,545 
583 
200 , 263 
837,841 
120, 364 
4,434,507 
742,934 


116,254 
144,844 
22,347 
110,939 
310,557 
—71,930 
499,417 


60,000 
2,914,000 
1,734,000 

868 ,000 
62,418 
926,385 
513,184 


16,668 
20,344 
5,619 
17,149 
3,986 
21,723 
26,503 
40,285 
9,921 
10,288 
8,145 
42,981 
37 , 366 


119,293 


149,020 


15,277 
9,059 


87 , 962 
30,020 
49,598 
34,875 
26,498 
266,088 
58,389 
30, 202 
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De Havilland Otter, equipped with Flight Refueling hose reel unit, transfers 
| fuel to Vertol H-21 on its record-breaking, non-stop transcontinental flight. 


« FLIGHT REFUELING FOR HELICOPTERS 


How to get helicopters across long stretches of water or 
forbidding terrain where ground facilities are non-existent 
has been successfully and conclusively solved by aerial 
refueling. 

Two recent major developments have contributed to the 
solution of this problem. 


Late this summer an Army Vertol H-21 made the first 
helicopter non-stop transcontinental flight in history. This 
flight marked the first actual aerial refueling of a helicopter. 


In addition, other armed services have successfully con- 
ducted experimental refueling between rotor-winged aircraft. 


: It is typical that the Army’s historic transcontinental flight 
How Probe and Drogue system, pioneered YE . 5 
by Flight Refueling, Inc., can be successfully ; 
used for helicopter to helicopter refueling duced by Flight Refueling, Inc., and that a project to extend 
is shown in preliminary Marine Corps trials. the range of Marine Corps helicopters is being undertaken 


by Flight Refueling, Inc. — the only company in the world 


was made possible by a refueling system developed and pro- 


devoted exclusively to the development and manufacture of 
aerial refueling, aircraft fuel systems and related components. 


ATTENTION ENGINEERS 


Helicopter refueling is only one of many fasci- 
nating projects being undertaken by Flight 


Refueling, Inc. Many long-range projects a ° ° 
present unusual career opportunities for light efueling, nec. 
engineering personnel. Wire Bill Whitesides, 

Engineering Manager, for further details. FRIENDSHIP INTERNATIONAL AIRPORT Baltimore 3, Morylond 


WEST COAST REPRESENTATIVE: DAYTON REPRESENTATIVE: 
William E. Davis, P.O. Box 642, Inglewood, California Robert L. Marquardt, 6198 Locust Hill Road, Dayton 9, Obio 








MISSI 


ETHYLENE JET (left) is basically a ramjet combustion system burning ethylene in high-pressure air to produce a 3 


LE ENGINEE 


RING 
\ 


af = ase 


,00F air blast. Rocket 


jet (right) subjects models to the exhaust of a liquid-propellant rocket and can produce temperatures up to 4,100F, 


Heating Studies Tax Apparatus Ingenuity 


Langley AFB—Laboratory simulation 
of aerodynamic heating calls for tech- 
nical ingenuity almost comparable to 
that create aircraft which 
will meet the problem in flight 
NACA’s Langley Aeronautical Labora 
tory furnishes several prime examples 
of the apparatus maker's skill. 

Some exploratory devices 
Langley are 
e Static model test units such as ceramic 
heat exchanger tunnels, combustion 
products tunnels, special compressors, 
shock tubes, furnaces and radiators 
e Flying models, including gas launched 


needed to 


used at 


4s 
eee pepPare oops 5 " 
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CAST MAGNESIUM fins for the Nike booster failed due to aerodynamic heating when surface temperature got high enough in special uses 
to melt the leading edge (right). Blunting the leading edge for its razor-sharp section reduced heat transfer, but not enough (center). 


projectiles, rocket-borne models and 
full-scale aircraft 
e Combinations of fiving 
static test units. Projectiles or models 
are flown up stream into the test sec 
tions of high speed tunnels. Among 
these are the re-entry simulators 

As air is expanded through a super- 
sonic nozzle into a high speed tunnel 
test section where it is adiabatically 
cooled greatly reducing the value of aero 
dynamic heating test runs. Steel heat 
exchangers have been used to raise 
uir stream temperatures by drawing heat 
Their value has 


models and 


from external furnaces. 


bow) Ni) WeDo OP De » “* 
. ad 


? 
i. ed ~~ 
. = 


been limited because they soon reach 
temperatures approaching the melting 
points of metals (4,000-6,0001 

NACA’s heat 
raises air stream temperature limit to 
the melting point of metals used in 
carlier exchangers. When the idea was 
first conceived scientists were not cer- 
tain this potential could be fully 
realized 

High speed ait 
steep temperature and pressure gradicnts 
independently and it was feared these 
might upset test results 

Rather than risk waste of scarce funds 


ceramic exchanger 


strcams develop 


¢, 


-. 


Se 


=.” 


Capping the fin with Inconel (left) solved the problem for the duration of the highspeed flight. 


46 


ooo 
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on a big project NACA built a small 
scale model of the ceramic exchanger 
tunnel to find out if the idea was work- 
ible 

Ihe little tunnel can produce a 
three quarter inch jet with a velocity 
of 5,000 fps. and a stream temperature 
of 4,000F. The jet nozzle is water- 
cooled to keep it from melting or 
changing shape in a way that might 
iffect the speed, smoothness, or direc- 
tion of flow 

lears about the effect of gradients in 
the stream failed to materialize and the 
full-scale ceramic heat exchanger is now 
being built. Architecture of the unit is 
ymewhat unusual because of the 
mmense size of the heating plant 


lative to the test section 





Rocket Exhaust 


Combustion produ ts tunnels are 










essentially rockets or ramjets with the 
exh ts used t imulate air stream 
1] gh the chemical composition of 
th nbustion products differs from 















































that of air, temperatures, pressures ind 

t in be controlled to provide 

rd imulation in other respect 

It ossible to get some measure of 


xidization effects on the model by 


1 mixture of fuel and oxidizer 
| whicl ll leave some free oxygen in 
4 th im 

On idvantag the combustion 
| ts tunnel is that heat is produced 
, klv by the release of chemical 
' cnecrg that hot gas need not be 
: mtrolled over a verv great distance. 
, | lt is simplicity and smaller unit 

One of the mbustion products 
P t the rocket jet. It is a liquid 
propellant rocket motor with a 24-in 
e nonnl 

Model used n the test section 

mav be up to one inch in diameter 
Maximum tream velocity is about 
7,000 fps. and stagnation temperatures 
up to +,100F can be produced. Exhaust 
roduct ire oxvgen nitrogen and 
t ipor, the major constituent of 
i [he proportions, of course, differ. 
On of the us« of the rocket jet 
is materials testing. In a demonstration 
th tagnation temperature on a titan- 
im nos one was raised to 3,000F. 
In actual flight a speed of Mach 7 at 
iltitude would produce the same tem- 
peratu Ihe cone burst into flames 
nd was destroved in the demonstration 
becau f the increased affinity of titan 
ium at high temperatures for nitrogen 
nd xv¢gen 
Large Nozzle 
I] thvlene jet at NACA’s W illops 
| I tation ha » 1|2-in nozzle 
yermittin earchers to use relatively 
ls. Hot, high pressure air is 
s€S fed to th nit from the nearby pre 
flig] burning of 
























CERAMIC heat exchanger is prototype for larger unit to produce highspeed, high tempera 
ture jets of air. ‘Tiny orifice (top) has conical probe under test in blast through a water-cooled 
nozzle j-in. in diameter. Complete unit (bottom) gives impression of size and complexity 
of apparatus needed to produce only a small test jet. Unit is lined with ceramic “marbles 


to contain extreme temperatures needed, which exceed the melting point of most metals 


ROCKET POWER 


Only yesterday they called it ‘the art of 
rocketry.”’ Today, in the first rank of aero- 
nautical science, rocket propulsion is an 
engineering discipline, an applied tech- 
nology, and an established industry. The 
applications for propulsion devices are 
manifold, the potentialities unbounded. 


Aerojet-General Corporation needs men 
of perspective, inspiration, and practical 
imagination...To these Aerojet offers 
unbounded opportunity. 

Mechanical Engineers 

Electronic Engineers 

Chemical Engineers 

Electrical Engineers 

Aeronautical Engineers 

Civil Engineers 

Metallurgists 

Chemists 

Physicists 

Mathematicians 

Technical Editors 


mp rym 


CORPORATION 

AZUSA, CALIFORNIA 
SACRAMENTO 
CALIFORNIA 


Subsidiary of 
a General Tire 
& Rubber Company 


Write: Director of Scientific and En- 
gineering Personnel, Box 296N 
Azusa, Calif., or Box 1947N, Sacra- 
mento, Calif. 


ethylene in a combustion chamber then 
raises air stream temperature yet higher 
It is capable of creating stagnation tem 
peratures of about 3,500F and stream 
speeds of 4.300 fps 

Flying models can provide the closest 
imulation of the real thing but they 
ire expensive and hard to observe 
Because of this, flight tests are closely 
coordinated with tunnel tests 

An example of this occurred when a 
hypersonic test rocket was fired from 
Wallops Island to check aerodynamic 
heating on a specimen nose cone. ‘The 
first stage was an Honest John motor 
ind the second stage was a Nike 
booster. The second stage should have 
speed of Mach 5 but two 
ignited it vawed 


reached a 
seconds after it was 
iwav from its course and_ crashed 
indicating the failure of a stabilizing 
fin. Estimated speed at the moment of 
the vaw was about Mach 4. From this it 
vas possible to conclude that aero 
dvnamic heating might have raised the 
temperature of the magnesium fin to 
ts melting point 

lo establish this and find a succes 
specimen hns 
jet. ‘The 
temperature was 


ful configuration three 
were tested in the ethvlenc 
maximum stream 
1.900F and the 


run was 2.9 Sec It 1S 


elapsed time of each 
estimated that 
this would approximate the heat input 
of the test rocket flight. The first fin 
was identical to the one which failed, 
supersonic design with a knife 
\ large part of it was 
burned awav indicating that the caus« 
of the crash had been correctly identi 


i good 
like leading edge 


hed 
The second fin, also of magnesium, 


was redesigned with the leading edge 


radius to provide 
Less of it burned, 
icceptabk Lhe 


blunted to a % in. 
better heat transfer 
but too much to be 
third fin was identical in design to the 
second but the leading edge was capped 
with a in. sheet of inconel. This onc 
suffered no damage and was 
tor further flight tests. Coordinated 
testing such as this has raised the speed 
limit on NACA flight testing beyond 
Mach 10 


adopted 


Turbocraft Organized 
for Missile Projects 


Pasadena, Calif.—Turbocraft Inc. has 
zanized to provide design, de- 
velopment and services in 
the field of aircraft and missile rotating 
machinery specializing in accessory- 
ind turbopumps 


been org 
consulting 


crive turbines 


Key engineering personnel are 
long-time emploves of Acrojct- 
Corp. who have resigned from Ae 
to form their ompan\ They 
Phomas A. Carter, Jr.. wh 
dent and chief engineer 
Robert D. Lutjens, John S 
P. Duron, and Alvin Hooper 

Al] were emploved in Aer 
ng Machiner Dept Cart 
mt chi f the department 
was supervisor of Tes 
staff assistant to the 
ngineer; Duron, supervi 

ction; Hooper, supen 

thon 

President and general manager of 
lurbocraft Dovle Lindlev. formerly 
marketing manager of Western Gear 
’s Electro Products Division, Pasa 


dena. 


Japanese Rocket 


prepared for firing at Tokyo University’s 


Japanese Kappa 128 
rocket proving center at Michikawa Beach. 


> 


during 72 sec. flying time, 


Geophysical Year. 


JS experimental rocket being 
Rocket, capable of 2,7 
will be used during Japanese participation in International 


00 fps., travels 24,000 ft. 
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A DIRECT CHALLENGE 


TO THE PRODUCTION DESIGN ENGINEER 


You actually see what your design produced. 


The Design Engineer at Rohr is engaged primarily in the 
tremendous field of power packages and power plant com- 
ponents, plus related structural design . . . the translation 
of theoretical into production design with consideration 
for serviceability, function, materials, and integrity encom- 
passing all engineering factors that enter into design of 
the complete aircraft itself. 

Here’s the direct challenge you seek — the personal 
reward you desire. Because here, at Rohr, engaged in the 
practical design of ready-to-install aircraft power packages, 
your association is direct to the manufacturing of the item. 


WORLD’S LARGEST PRODUCER OF 


And, of course, lovely Chula Vista, California, located on 
beautiful San Diego Bay, offers you and your family the 
wonderful, outdoor, semi-tropical living you've dreamed of. 


If you are experienced as a production design engineer, 
looking for the direct challenge and reward, and a better 
life, write Rohr now! 

Please enclose full resume and we will answer at once. 
J. L. Hobel, Industrial Relations Manager, Rohr Aircraft 
Corporation, Chula Vista, California, Dept. 32A. 


READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


AIRCRAFT CORPORATION 


PLANTS IN CHULA VISTA AND RIVERSIDE, CALIFORNIA; WINDER, GEORGIA; AUBURN, WASHINGTON 








Cornell Instruments for Shock Tubes 


By Robert Cushman 


Buffalo, N. Y.—Working models of 
temperature, 
visualization instruments that 


force, 


DAsic 


na flow 


pre ssure 


personic acrodynamicists need to get 
ful information out of shock tubs 
runs of millisecond duration have 
1 developed at Cornell Aeronautical 
orator 
Ihe Cornell Laboratory, which h 
ecn a leader in the development of hy 
shock hard 


sed to find which 


ersonic tubes, has been 
mstrumentation 

is the necessarn 
Now the same caliber of information 
1 be obtained from shock tubes that 


wailabl 


speed or re sponse 


been from wind tunnel: 


Heat Transfer 


l'ypical of these instruments is a 
tiny probe which, when mounted flush 
n the skin of aerodynamic shapes, will 
heat transfer rate during the 
pa iv ot Cornell 
nd extended known principles to pro 
duce the probe, which consists of four 
millionths of an inch of platinum film 
baked onto a glass basc 
Depending on the limitations of th 
bonding agent, this thermometer can 
withstand 1,000F steady state or greater 
duration of th 


CTIsc the 


f | 


shock combine 


temperatures for the 
shock tube test interval. Its time 
constant is 6 x 10 and its 
nominal sensitivity is 10 millivolts per 
It can keep up with tempera 
1,000F in less than onc 

fluctuations of IF in 
100 microseconds 

This instrument will find appli 

fields, but the fact that 
sense heat transfer 
strcam tempcra 


time 


seconds 


degree | 
ture 
millisecond Or 


rises of 


in other 
intended to 
rather than fre« 
r¢ perhaps limits its 
cations” Project Leader 
Vidal said. It has been 
University of Florida in a 
test flights to determine the 
the exhaust of air launched 
pon adjacent ject engine inlets 


mons 


range of appli 
Robert J 
used by th 
series of 35 
effect of 
rocket 


Fast Response 


However, this possible limitation in 
rather 
thermometer’ s 


ome instances could enhance 
than detract from the 
Because it has 
used to make di 
and jet 


by rapidly traversing the 


iscfulness such a fast 


ponse it could be 


t survevs of rocket enginc 
hot-end flows 
hot flow, gathering the data and getting 
out before being destroyed by the ex 
treme heat. The stream temperatures 
could be figured back from the heat 
transfer rates. 

Vidal used commercially 
printed circuit paint (Hanovia Liquid 


Bright Platinum #05-X made by 


available 
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STANCE 


THE RMOME TE? 


SHOCK TUBE MODELS must not only squeeze many instruments in a small space, but thes 


instruments must be capable of following wide variations in temperature 


force within two milliseconds more o 


view of Cornell Aeronautical 


temperature probes are shown near the nose. 


less steady 


Laboratory's one 


pressure and 
This is a cut-away 


New 


state 


inch diameter 


blast passage 


cone-cylinder model. 


ABCs of putting a Comell resistance thermometer on its glass base: (A) metal is painted 
between drilled holes and oven cured; (B) silver paint is put in holes and fired; (C) jeweler’s 
screws are worked into holes and a bead of solder placed on top; and finally (D) the leads 


are added and the surface is ground flush. 


Hanovia Chemical and Manufacturing 
Co East Newark, N. J 
either fused quartz or Pyrex glass ind 
fired the unit to obtain a uniform film 
ibout + x Lf 


thick. The 1,250] 
mum hring ist 


pplied to 


maxi 
temperature 1s 
te often the glass so that the 
oxide flux in the platinum 
with t 


ure chemically unites 


After the unit has cooled 
ittached by 
t} 


covered wit 


vires are soldering o1 


}¢ vclers SCTCW'S I 
printed circuit paint 

Ihe thermometers are calibrated by 
stagnation point of 
these 
subsoni 


transfct 


putting them at the 
spherical models and running 
models in the shock tube at 
flow where the heat 
onditions are known 
Cornell believes that because of thx 
rapid quit 
phenomenal when compared to most 
tempcraturc¢ instruments), cx 
cellent sensitivity 
it will find many 


speeds 
we 1] 
thermometcr’s respons¢ 
sensing 
and ruggedness that 
other 


uses. One use 


RESISTANCE 
THERMOMETERS ‘4 


CORNELL’S skin 


shown mounted on a typical hypersonic test 


temperature sensors are 
model nose. They are able to keep up with 
the rapid skin temperature rise (1,000F in 
shock 


two milliseconds) as the passes. 
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AS THE COURSE 
IT KEEPS... 


TO CONTROL a guided missile effectively and 
absolutely is a challenging problem with 
which thousands of engineers are grappling 
every day. The solution depends upon the 
efficiency and the reliability of the control- 
ling parts. 





For over 28 years Kollsman has been 
making precision aircraft instruments and 
equipment used on military and commercial 
aircraft throughout the free world. 


Kollsman Synchrotel Transmitters and 
Monitors, made to the high standards 
necessary for use in our own Air Data 
Computers, are now available to other man- 
ufacturers of flight controls and Air Data 
Computers. 











SYNCHROTEL TRANSMITTERS for the remote electrical 
transmission of data such as true airspeed, indicated airspeed, 


absolute pressure, log absolute pressure, differential pressure, 


PRESSURE SENSING | ‘8 log differential pressure, altitude and Mach number. 
MECHANISM . — 


SYNCHROTEL 


CAREER OPPORTUNITIES 

We have openings for mechanical and 
electromechanical engineers and senior 
technicians. Write us if interested. 




















...now available to other manufacturers of 
flight controls and Air Data Computers 


ROCKING SHAFT ~ 
FIELD —_ 

CANA MATURE ROR ) PRESSURE MONITORS 

ee ae nals to provide control signals for altitude, 

absolute and differential pressure, 


vertical speed, etc. 


Brochures are available on the above products 


YOKE 
LINK PLEASE WRITE US REGARDING YOUR SPECIFIC PROBLEMS OR 


ee eT ADJUSTABLE SETTING SHAFT REQUIREMENTS IN THE FIELD OF MISSILE CONTROL. 


DIAPHRAGM 





\ KOLLSMAN PRODUCE 


© NIRETL INSTRUMENT CORPORATION nag gaa 


80-08 45th AVE., ELMHURST, NEW YORK + GLENDALE, CALIFORNIA » SUBSIDIARY OF S/avid@i2d COIL PRODUCTS CO. INC 














for Random Vibration Testing: 


CALIDYNE’S NEW 


Performance data 

and specifications 

available on request. 

Call Calidyne for 

competent 

7 ; : : applicatian 

Shaker- Amplifier combinations in engineerin 


1500, 5,000 and 15,000 pound force ratings assistance 


When Calidyne first investigated the problem of building random 
vibration test systems, it recognized the necessity of over-all system engi- 
neering, if desired performance levels were to be achieved. That goal has now 
been met in what is probably the first complete, integrated system comprised 
of matched components 

““Wide-Band” electrodynamic Shakers operate at higher frequencies 
on lower input power, for a given armature weight and matched load rating 
In random testing the load approximates the armature weight, and inherent 
armature rigidity maintains a high first resonance. The new Random Nois 
Amplifiers are matched power sources for the ‘“‘wide band’ Shakers. Made 
by Westinghouse to Calidyne specifications, they provide ample power for 
continuous duty operation at full performance. At the same time they are 





capable of supplying instantaneous power peaks for random noise tests 

The Model 188 Console is a typical control unit for any of several 
systems. It contains basic Shaker-Amplifier operating controls, input shaping 
and compensation circuits, plus monitoring and other control equipment. 
With these components, Field Power Supplies complete the over-all system. 


CALIDYNE 


120 CROSS STREET, WINCHESTER, MASSACHUSETTS 


- 


HERE’S the MAN 


YOU WANT 
to SEE! 


He's the PERMADIZING 
man...your nearby Stillman 
representative with all the 

answers to your rubber-to-metal 
bonding problems. Ask him about 
PERMADIZING, the exclusive 
Stillman high-quality rubber-to-metal 
bonding process that provides precise, 
flash-free parts of optical smoothness 
and allows effective sealing at near-zero 
pressure. Write or call your nearby 
Stillman representative today. 


Stillman Rubber Co. 


5811 Marilyn Ave., Culver City, Calif. 
23525 Lorain Rd., Cleveland 26, Ohio 


Stillman has the answer... 
PERMADIZING 


which suggests itself is as the sensing 
clement in engine and missile controls 
Control engineers in these fields have 
been continually plagued by sluggish 
temperature sensors which bog down 
the performance of the whole system 


High Speed Sensors 


lor their high speed pressure sensors 
Cormell has been using miniature 
quartz SLM gages made in Switzer 
land and distributed in this countn 
by the Kistler Instrument Co., North 
lonawanda, N. Y. The signal to noise 
ratio has been a problem, but for lack 
of a better gage type Cornell has been 
endeavoring: to learn how to live with 
this device. 

The force system is built around 
small accelerometers which record the 
motion of the model as it vibrates on 
its sponge rubber mounts 

Cornell uses high speed Fastex mo 
tion picture cameras with continuous 
light sources and high voltage sparks 
to illuminate stationary photographic 
plates—both systems “visualizing” the 
flow through the Schlieren technique 
with variously oriented knife edges 


Lockheed Lets Contract 
For Nuclear Laboratory 


Marietta, Ga.—Lockheed Aircraft 
Corp. has contracted for the construc- 
tion of a $1.1 million laboratory at 
USAF’s nuclear aircraft research facility 
under development on a 10,000 acre 
tract southwest of Dawsonville, Ga. 
Successful bidder was Southeastern Con- 
struction Co., of Atlanta 

The laboratory will accommodate 200 
300 nuclear scientists and engineers 

Lockheed is building the facility and 
will operate it upon completion for 
USAF. Previous contracts totalling $1.2 
million provide for roads and other 
support facilities 


Anaconda Produces 
Alumina From Clay 


The Anaconda Copper Co. plans 
construction of a $1 million pilot plant 
for the extraction of alumina—the rav 
material for aluminum manufacture 
from Idaho clavs 

The company recently announce 
that test plant experiments with th 
process have been successful in pre 
ducing commercial-grade alumina. At 
present, the U. S. is dependent on 
bauxite, largely imported from th 
Caribbean area, as a source for alu- 
mina. 

Che pilot plant will have a capacity 
of 50 tons per day, and require a year 
to construct. Anaconda has optioned 
vast reserves of the clav, located in the 
Moscow, Idaho, area, and expects to 
build a full-scale plant there 
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l'eflon Has Possible 

T . . 
Uses for Missiles 

l'eflon tetrafluorocthylene resin) 
pipes and pipe linings having possible 
missile applications are inert to nearly 
ill chemicals and have no known sol 
vent 

They are attacked only bv molten 
alkali metals and fluorine at high tem 
peratures and pressures, Teflon resists 


nitric, hydrochloric, sulphuric, hydro- 
fluoric and hydrobromic acids. 

It is unaffected bv highly oxidiz- 
ing compounds such as aqua regia 
and sulphur or chlorine dioxides and 
will withstand 150 psi at temperatures 


ranging from below 90k to SOOF. 
It has high diclectric strength and low 
power factor and dielectric constant 
at a wide range of tempcratures and 
rrequencies 

Haveg Industries, Inc., 900 Green 
bank Rd., Wilmington 8, Del., manu 
factures the pipes and linings, which arc 


shown in photo 


Bright Metals Can 
Insulate Ceramics 


Protection of low temperature metals 
for hot ends of engines can be gained 
by use of a thin film of a bight metal 
such as gold or platinum over the first 
coating of porcelain enamel ceramic 

These non-tarnishing metals will re- 
flect most of the infra-red energy radi- 
ated at them by the glowing gases and 
so help to prevent the ceramic from 
suffering extremes of thermal shock 
The ceramics by themselves invite 
infra-red absorption since they are not 
only rough surfaced but usually dark- 
colored 

Platinum over a ceramic coating, for 
example, would enable a relatively low- 
tempcraturc metal part to exist in an 
1800F tailpipe gas stream. The expense 
might not be as prohibitive as on 
would expect. In films of the thickness 
considered (5 millionths of an inch) it 
only takes $17 worth of gold to cover 
50 sq. ft., according to Robert | anglev, 
Hanovia Ceramic Dept., East Newark, 
N. J. 
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A proving ground for ideas is the most apt description for All 


American Engineering. For over 16 years, AAE has specialized in 


engineering service to the aviation industry and the military . . . working 


at the critical stage between design concept and prototype. 


PROVING OUT AT ALL AMERICAN 


A totally new concept in energy 
absorption, the “water squeezer.” 


- 
SS 


AAE advanced type portable 
mooring mast greatly extends 
range of the Navy's airships. 


Daring advance concepts — like the 
flying submarine and airplane- 
launched landing craft — have most 
recently stemmed from AAE draw- 
ing boards. At the same time, All 
American has designed and pro- 
duced universal landing gear, air- 
borne winches, seat ejection trainers, 
and a wide range of energy absorp- 
tion devices. 

Engineers, investigate your career at 
AAE today. 


Al 


DUPONT AIRPORT + WILMINGTON, DELAWARE 





HUMAN FACTORS 


PILOT in simulator attempts to keep slide projector mounted on chair aligned with red ball at right. 


High Speed, Altitude to Alter Pilot Rules 


By Russell Hawkes 


Langley AFB, Va.—Pilot techniques 
will be markedly 
pass Mach 3 and as manned flight out 
side the earth’s atmosphere becomes a 
thing. Researchers must 
forecast problems the pilot will face 
and seek solutions 

NACA 


simulators to expose the pilot to an 


changed as speeds 


predictable 


scientists here have built 
ticipated control problems in the rela 
tive safety of the laboratory. One is 
capable of simulating the longitudinal 
stability and control problems en 
ountered in anv type of aircraft from 
World War II fighters to manned bal 
listic missiles and space craft. It 

of subjecting the pilot to 
some of the G loads 
oscillations 


disturbances 


cven ¢ ipable 
encountered in 
stabilizing caused by atti 


tud« 


Long Oscillations 


In simulation of flight at the 
edge of the atmosphere the pilot finds 
that the period of 
by attitude changes is much 
than those at lower altitudes. Damping 
effect is small because of low dvnami 
forces on the airplane surfaces. For 
the same reason effectiveness of 


upp¢ I 


oscillations caused 


longer 


con 


56 


and ( 
be C irly, 


slight 
must 


trol surfaces is orrection 
of a disturbance large 
ind quickh reversed to avoid long 
it side of the de 
ymount:of di 


swings to the 
ittitude. Because 
vergence and recovery time ar¢ 
to be large, it is difficult to tell when 
proper correction has been applied 
NACA pilots feel that 


trol force, possibly provided by jet 1 


Oppo 
sired 
like h 


greater con 
iction, would ea the problem 
considerably. However, committee’ 
entists are not all convinced of thi 


Space Control 

ot yuT there is mn 
force and no damping of 
Once established ther 
without some type of 


In pace, 
icrodvnamik 
scillations 
mn indefinitely 
uuld be ipplied 


positive correction a 


reaction contro] 

Attitude 
titudes can be pre 
tent bv delicate 
the realization that fast « 
this Va\ 
inertias which are great 
stability 


oscillations at extrem«< 


ented to 


control 


some cx 


and 


handling 
orrections ar 
impossible. In it is possible 
to ivoid rotar\ 
enough to 
ind available control forces. However, 
this delicate handling is a full-time job 
ind the pilot's attention is usually re 


quired elsewhere. 


overcome dynamic 


Command control systems are be 
ing studied by NACA as an answer to 
Most favored by NACA 
pilots is a system based on a rate gyro 
Rate of attitude 
the svstem is proportionate to 
stick and the 
determines 


this problem 
change produced bi 
control 
svstem 


displacement, 
much control 


how surface 
movement needed to hold the dé 
sired rate It could ils limit rat¢ 
keep rotary inertias within cont abl 
limits 
A big 
that it automatically 
with the rapidh 
ind aecrodyvnami 


of such a 
idjusts to 
ontrol 


d imping 


idvantage 


changing 
fectivene 
that might occur in re-entry to the 
itmosphere 

The command cont 
designed to handle the 
omplex phenomenon of roll ¢ yupling, 
vhich actualh ~ two types 
me caused by inertia forces and the 


ilso be mor 


consists 


other by aerodynamic forces 


Airplane as Rotor 


roll coupling is 
\irplane is the 


Inertia gyroscopK 
precession in which the 
rotor 

Rotation in ny 
to be translated into the planc parallel 


to the axis of about 


direction tends 
inertia, the line 
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which th veight of the aircraft is 


centered Iherefore, as the urcraft 


1] 


Checked to your specifications 
nest apace sb | Shipped to your schedules 


prec CSS! 


yw this reason, inertia roll coupling 
more difficult to control at high an 
f att Orientation of the air 
to the plane of stabl 
tent 
its¢ — 
ind the concentratio 
fuselage of high s| 
raft result in a 


f inertia and 





ving moments 


This test stand checks actuating assemblies 


under simulated operating conditions. 


; 
SOOO ESESEEEESEEEEEEEEEEEEESEEEEEEEEEHREEEEE 


Ex-Cell-O produces actuators and 
assemblies in volume for jet planes and 
guided missiles. 

You can rely on Ex-Cell-O to handle 
your precision production and assembly 
work on schedule; to lend you any assist- 
ance required to solve your individual 
problems. For information or a quota- 
tion, write, phone or wire the Precision 
Products Division of Ex-Cell-O. 


Some of the actu- 

ating assemblies 

wee EX-CELL-O 
for aircraft and CORPORATION 


guided missiles. DETROIT 32, MICHIGAN 


problem at = MANUFACTURERS OF PRECISION MACHINE TOOLS + GRINDING 
handling whicl vs o- SPINDLES + CUTTING TOOLS + RAILROAD PINS AND 
BUSHINGS + DRILL JIG BUSHINGS + AIRCRAFT AND 
MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 


2? 





turbances, it is apparent that the num- 
ber of hits will be reduced. 

Stability augmentation systems have 
been developed with good sensitivity 
and short enough reaction time to 
cope with the short period oscilla 
tions. One is used by NACA in con 
junction with its command control 
system 

The stability and control simulator 
at Langlev consists of a cockpit section 
mounted on a high speed elevator in a 
two-story, half-cvlindrical shaft. ‘The 
cockpit is set on trunnions so that its 
pitch angle can be controlled by the 
pilot. A nose-down angle causes the 
cockpit to descend. A nose-up angle 
causes it to rise. The half-cvlindrical 
shaft is a light blue screen on which 
a cross-hair is projected from the cock 
pit section. A red ball on a wire pro 
vides a target which can be raised or 
lowered by the operator on the floor 
or programmed to give a varving rate 
of relative altitude change similar to 
the apparent variation caused in a 
gunnery run by closure with the target. 

When initiating a new pilot, stand 
ard practice is to start with simulation 
of a World War II fighter, advance 
to a high supersonic tvpe at an alti 
tude of perhaps 50,000 ft. and then 
to a rocket in the outer edges of the 
atmosphere. Crashing against the ele 
vator stops is the penalty for failure 

As vet the programmer has not been 
set up and the cross-hair and _ target 
analogy to a gunnery problem is mis 
leading. With a constant and imme 
diately visible change in relative 
altitude, the problem is_ essentially 


that of flving formation without visual 
reference to anvthing but the lead 
plane. A change in attitude produces 
the same visual effect as a change in 
relative altitude 

Jet reaction control is an apparent 
simple solution to the problem of con 
trol outside the atmosphere, but it has 
problems. One 1s how best to modu 
late the thrust of the jet units. NACA 
has built another ingenious simulator 
to provide a first-hand taste They call 
it “the iron cross,”” which is what it is 

two I-beams crossed and_ balanced 
upon a fulcrum. The pilot's seat is on 
one beam-end and pressure jet nozzles 
are located on the other three. Con 
trol power is supplied by compressed 
nitrogen. The iron cross can be con 
trolled about all three axes. 


Red Life Jackets 
For Crews Are Shown 


Brilliant red life jackets for the ex 
clusive use of crew members of over 
water passenger flights were demon 
strated by Air Cruisers Division of 
(he Garrett Corporation. Purpose is 
to distinguish crew from passengers, 
allowing the former greater effective 
ness in helping passengers through safc 
ditching procedures and into life rafts 
Che distinctive life vests will also help 
crewmen to distribute themselves 
equitably among the life rafts. Success 
of the jacket identification coloring has 
led to plans for providing all future Air 
Cruisers life rafts with easilv identified 
colored striping at boarding stations 


Doman ASW Helicopter Model 


Model of Doman-Fleet antisubmarine helicopter designed for Royal Canadian Navy compe 
tition was displayed publicly for first time at recent show sponsored by New England 
Region of the American Helicopter Society at Danbury, Conn. Three General Electric ‘158 
turbine engines are to be nested on top of fuselage behind the cockpit. Tail hinges over 
top of the fuselage, and the main rotor blades fold to facilitate storage aboard carriers. Gross 
weight will be about 17,000 Ib. Retractable launchers for ASW weapons are in fuselage 
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Wanted: 
Design and 
Development 
Engineers 


ANY NEW aircraft—like the McDon- 
M nell Voodoo shown on the facing 
page—are equipped with Honeywell 
Autopilots, and other Honeywell aircraft 
control systems. And Honeywell's accel- 
erated development programs call for 
many more such advanced systems to be 
produced 

Design teams now being formed offer 
exceptionally exciting Careers to creative 
engineers capable of designing compo- 
nents and systems for— 


* INERTIAL GUIDANCE 

* FLIGHT CONTROL SYSTEMS 

* LIQUID MEASUREMENT 
SYSTEMS 

* VERTICAL, RATE AND 
INTEGRATING GYROS 

® DIGITAL COMPUTERS 


At Honeywell you'll head up your own 
task group. Draftsmen, technicians, 
model makers and evaluation engineers 
essential to the project will look to you 
for technical instructions 

An engineering degree or its equiva- 
lent plus practical experience with related 
or similar equipment is required 


Consider these advantages 


@ Minneapolis, the city of lakes and 
parks, offers you metropolitan living in a 
suburban atmosphere. No commuting. 


@ Travel and moving expenses paid 


@ First-rate salaries, insurance-pension 
systems, plant and technical facilities 


@ Honeywell, leader in control systems, 
is a sound diversified growth company, 
continually expanding, that offers perma- 
nent opportunity to you 


Write to us 


If you are interested in a caseer at Honey- 
well, call or send your résumé to Bruce 
D Wood, Technical Director, De; 7 iB 
1433 Stinson Boulevard N.E., Minneapo- 
lis 13, Minn 


Honeywell 


AERONAUTICAL DIVISION 
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McDonnell’s two top ‘‘Voodoo”’ fighters fly with 
Honeywell Autopilots. The classified F-101B 
(sister ship to the F-101A shown) has the new 
Honeywell MB-5 Autopilot, which does more 
for the pilot than any other flight control system 
ever designed. A primary feature of this 


autopilot is a universal coupler for automatic 


ground control intercept, for instrument landing, 


and fire control. The MB-5 is another 
example of Honeywell Aero leadership in high 


performance control systems. 


AERONAUTICAL DIVISION, MINNEAPOLIS-HONEYWELL 





THREE DRAGONS on the ground at Saab’s Linkoeping factory are prototypes for quantity production now starting in Sweden. 


Swedish “Double-Delta” Design Goes Into 


The Swedish air force’s Dragon— 
a one-man, all-weather interceptor of 
unusual “‘double-delta” configuration 
is in quantity production at the Saab 
Aircraft Co., Linkoeping, Sweden 

Gross weight of the J35 Dragon is 
under 20,000 Ib., fully loaded and 
ready to fight. Powerplant is a Rolls 
Royce Avon, presumably the afterburn- 
ing RA 28 rated at 10,000 Ib. without 
afterburner 

\ Swedish Air Staff spokesman has 
said the J35 can attain speeds well 
above Mach 1. Wingspan of the plane 
is about 35 ft., and length is about 
50 ft. For comparison, the wingspan of 
Convair’s F-102A is about 38 ft., and 
its length is about 68 ft. 


First prototype flew about one year 


igo, and three prototypes ire now fly 
ing. A fourth airframe built in 
the experimental program for static 
tests 

Ihe Dragon was developed to an air 
outlined in 1949 
‘to intercept enemy bombers in the 
transonic speed range.’” Sweden's prob 
lem took on a more localized nature 
because of the airport situation; any 
interceptor would have to have high 
rate of climb and be able to operate 
out of the relatively small fields avail 
ible 


was 


force requirement 


in level flight wa 
major 


Supersonic speed 
nother requirement 
reason that Saab engineers under Assist 


ind the 


To pede 


he 


mt Chief Engineer Erik Bratt started 
with the delta lavout 

Their first approaches 
delta wing aircraft of low aspect ratio, 
which would have the low 
drag with an airframe 
carry the fuel and weapons 
quired on the mission 

But they found flaws in their design, 
mostly connected with the center of 
gravity location. To get it aerodynamic 
illy correct, they felt the fuselage had 
to be lengthened, and thus the ai 
plane would be longer and heavier than 


planned a 


necessary 
big enough to 
load Tc- 


necessary 

Somebody suggested the ‘“doubk 
delta”’ layout at that point, and it ap 
peared to offer the solution. The area 


SAAB 210 research plane was developed as aerodynamic test vehicle. Pilot (right) indicates size of later, longer-nosed vehicle. 
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FLYING DRAGONS show sleek aerodynamic layout; small separate dorsal fin on fuselage spine has been added since prototype. 


Production 


wuld be ad 
in optimum position of 
and center 


the final 


distribution of the ing <¢ 
justed to give 


both aerodynamic center 


It | 


oked like 


the proof test 


} 


uit was devel 
with the 
urcraft with 
form of the 
The 210 
1950 
the 
organization 
ing through the ]35 
tunnel work was suppl 
control-line flown 


tunnels and 
rcs irch 
vnami 

gn stage 

ummer of 

r became 

the 50 
for sec 


wind 


Man 


models, 


WING FENCES on J35 design are a trio ahead of the 





mount ~ RS 2a 


aileron and on under wing surface only 


FIRST PROTOTYPE on ground shows basic simplicity of the ten-ton interceptor which will enter service during next few years. 
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to get a qualitative approach to some 
of the problems of flight. Saab’s own 
transonic tunnel, developed at speed 
to back up the J35 program, began 
test work in the spring of 1952 
Other models of the J35 were flown 
into water covered with aluminum 
powder to study the flow behind the 
plane. ‘This visual flow technique gives 
photographic evidence of the flow pat 
tern in the wake. 
But much more than tunnel work 
AF : if tion 3 was required. The J35 was the first 
Saab supersonic design, and it meant 


FOR SEVERE SERVICE. WE APPLY much theoretical work 

ht Re ER etl ao Special courses were established in 

PROTECTION. supersonic theory to give the engi- 
neers familiarity with their new task 


rs zes from 4.0 te 20 . : 

vhessocn tid =o =e en. oe Computers, both at Saab and the gov- 
- | g 

ernment-owned unit in Stockholm, 


_ For permanent installations specify LEWIS were utilized and are still used for re- 


finements in the analvses 


MIL thermocouple wire in accordance with = Other tests aids included a cannon 


to shoot birds at supersonic speed 


oe, 


igainst the windshield of a mockup, 
special hydraulic system and fuel 
tem test rigs, and a static test rig using 
more than 5,000 strain gages 


s Soviets Plan 100-Ib.. 
. 20-24-in. Satellite 
the LEWIS ENGINEERING COMPANY a 7 ny? age irtificial 


mau ga tuck,coeonnetétz. = ¢t satellite—scheduled for launching next 


yvear—call for a hollow aluminum sphere 








| not over 20-24 in. in diameter and 
e weighing almost 100 Ib., according to 


1 leading Russian physicist 
Prof. Georgi Pokrovsky, writing in 
Moscow News, says that such a satcl 
lite must be launched on its course 
from a rocket at a height ranging from 
185 to 810 mi. He added 
“To revolve around the earth, the 
irtificial satellite must have an initial 
speed of 5 miles per second This 
speed can be achieved by multi-stage 
. s rockets. According to one of the d 
field en ineers signs, the rocket will consist of threc 
= sections. The first takes the artificial 
| satellite to an altitude of 50 mi., the 
(RADAR AIR NAVIGATION SYSTEMS) second to an altitude of 200 mi., and, 


finally, the third gives it sufficient speed 


en job requires: : begin circulation around the orbit of 
Several years experience the earth. 


with radar and/or electro-mechanical computers. ** Acc ording to some of the calcula 
Freedom to travel (domestic assignments likely first year ). tions, this rocket must weigh almost 
150 tons, which is approximately ten 


ob offers: 
j aves times greater than the largest existing 


Outstanding pay, promotion and benefits. ; 
Challenging, interesting work with front-rank, dynamic organization rocket. Other calculations put its weight 
that has developed the most advanced equipment available. at a lower figure. It could be launched 
PPO with the help of a turbojet engine 
EXPLORE THIS O RTUNITY mounted on = iirplane | 
Qualified engineers are invited to telephone (collect) ROgers 9- 5000 io SS sepa. 
or mail resume to Mr. Richard A. Hoffman, Employment Manager. Enormous technical difficulties have 
to be overcome to create artificial satel 
lites. For instance, to achieve the speed 
of 5 mps., this rocket must have a fuel 
GENERAL PRECISION LABORATORY soil P + megpet ie tien 
INCORPORATED ank weighing many, many times the 
63 Bedford Road, Pleasantville, New York weight of the rocket itself. In modern 
rockets, the weight of fuel is only 75- 


80% of the overall weight.” 


Interviews can be arranged at any time, including weekends. 


A SUBSIOIARY OF 





AVIATION WEEK, October 29, 1956 





Recovery completed S-58 starts return run. 


of 


we os Rpts 


jee 


$-58 Shows its Maneuverability 


Experimental Sikorsky S-58, taken off military production line for CAA certification testing 
performs at a recent show sponsored by the New England Region of the American Heli 
copter Society at Danbury, Conn. Above, the S-58 pulls up in nose-high attitude. Pilot was 
Frank Yirrell of Sikorsky test staff. Army Vertol H-21 is parked on ground, and Nagler 


experimental co-axial testbed is in background (lower left). 


In 90-deg. bank, S-58 turns back to crowd. 


» 


) ee “RE 
en ee — = ae ig - * 





Low altitude wingover is begun by S-58 (left). In near vertical nose-high attitude (center), nose starts to fall off toward the left. 
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HARD WORK IN ICELAND—Supporting an aerial survey 
team in Iceland, this Sikorsky H-19 of the U.S. Air Force 
carried personnel and supplies between ship and shore 
bases. In 23 flying hours, the helicopter carried 41 people 


AROUND THE 
SIKORSKY HELICOPTER 


FIRST S-58 TO BELGIUM— The first units of a fleet of 12- 
passenger Sikorsky S-58Cs have been delivered to Sabena 
Belgian World Airlines. Sabena will operate the fleet on 
its European routes. Larger and more powerful than the 
S55s Sabena now flies, the S-58C, named the Continental, 
cruises at 105 miles per hour. 


and 47,000 pounds of cargo. This is a good example of 
how rugged Sikorsky helicopters can operate from very 
small areas, with minimum support facilities, and under 
a variety of weather conditions. 


WORLD WITH 





1000th S-55—B. L. Whelan, general manager, and Igor 
Sikorsky, engineering manager, mark a milestone in 
production of transport helicopters with completion of 
this 1000th Sikorsky S-55, a Marine Corps HRS. Two 
newer and larger helicopters are also in production, the 
S-58 and the twin-engined S-56. 











HELICOPTER HISTORY 


H-34 SPEED RECORDS 


In July, 1956, an Army Sikorsky H-34, 
flown by Capt. Claude Hargett, right, and 
Capt. Ellis Hill, of Fort Rucker, Ala., 
established new closed-circuit speed rec- 
ords. The records were for 100 km, 141.9 
mph; for 500 km, 136 mph; and for 1000 
km, 132.6 mph. The previous 1000 km 
closed-circuit world speed record for rotor- 
planes, 66.6 mph., was set by a Sikorsky 
R-5A in 1946. 








AIRLIFT DEMONSTRATION—To show evacuation techniques 
in the removal and transport of light aircraft, an Army 
Sikorsky H-34 helicopter carries a Cessna L-19. The demon- 
stration and the suspension arrangement were worked out at 
Fort Sill, Oklahoma, site of the Army’s H-34 transition school. 
The Sikorsky H-34, the Army’s newest helicopter in oper- 
ational use, can carry cargo loads of up to two tons or 17 
combat-ready soldiers plus crew of two. 


SIKORSKY AIRCRAFT 


BRIDGEPORT, CONNECTICUT 
One of the Divisions of United Aircraft Corporation 








THAN MUSCLE 


The airplane changes radically, and Giannini-equipped North American F-100C 

product requirements with it, but man remains undergoing visual check prior to take-off. 
much the same. Today it requires more than 
muscle to bridge this ever-widening gap between 
“Century-Series” aircraft and unchanging man. 
At G. M. Giannini & Co., Inc. over 30 different types of 
engineers are combining technological skill with scientific 
knowledge to help bridge this gap. 
Let this experience work for you by calling in your Giannini 
field engineer. You will gain from his ability and from the 
Company’s decade of experience in solving instrumentation 
problems for major airframe manufacturers. 
When accurate, reliable instruments and controls are 
demanded, specify Giannini precision-crafted 
products... products which are created 

with more than muscle. INSTRUMENTS - CONTROLS 


Engineering positions are open at several Giannini locations for career-minded young men—write for details. 


G. M. GIANNINI & COMPANY, INC. +¢ 918 EAST GREEN STREET + PASADENA, CALIF. 


66 





AVIONICS 





West Coast Survey Stirs 


By Philip J. Klass 


At least 15 Eastern 


] 
ciectronk 


ind Midwestern 
manufacturers 
West Coast en 


facilities as a 


component 
are expected to set up 
ginecring-manutacturing 
result of a recent surve\ 
revealed that Southern 
billion-dollar-a-vear 


which 
California’s 
electronics 


direct 


industry 
relations with 85 


vendors 


dissatished over its 
Lastern-Midwestern 
lailure to provide adequat 


ngincel 


liaison, excessive delivery time and 


transportation costs were the principal 
riticisms leveled at forcigen 
onducted by the Los 
Chan ber ot 
equipment 
than 50 of 
utside the §S 


suppliers 
the surve' 
Commerce. Los 
ica MAKCTS buy 
their components 


uuthern California 


Research Ideas 
The survey als pinp 


| 
that need morc 


nts the tvpe of 
research 
opnnon 


components 
ind devel pment effort, in the 
ot Southern (¢ 
manuta 


iifornia cquipment 
The survey results are 
on returns from 146 companies, 
of those 
represent 
irea total 
results constitute 
notice of 
nent manufacturer 


turers 
ba cr 
in the 


enting ZY areca 


whose YTOSS § iles 


of the 


surve\ 


more 
than 50 


Phe 


ming 


both a 
pportunity for 


\ ind 
Compt 
it 
@ Disclosed that 85 Eastern-Midwestern 
ould impr ind 
ce to the local locating 
engineering-manufacturing — facility 
the Southern California area The 
survey report does not list the compa 
nics, but Los Angeles area industry 
visiting cach of S85 to dis 
uss the survev result Visits to date 
have led 15 firms to commit themselves 
to set up West Coast operations 
e Urges better engineering liaison by 
field sales 
hnical salesmen 
e Reports that off-the-shelf components 
generally fail to meet the quality 
nvironmental standards needed for ad 
inced militar 


Behind The Survey 
Vhe 


urvc\ 


lor example, 


* +] 


nrms e their sales 


industrv by 


team ire 


1 


using engineers instead of 


non-tec 
ind 


vstems 


recent Chamber of Commerce 
follow-up to a 
1954, resulting from a 
critical component shortage that had 
developed in the area. At that time, 
Los Angeles area industry felt that it 
seriously handicapped by 
higher costs resulting from excessive in 


was previous 


one made in 


was being 
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had to be m 
transportati 
lavs, and because of inadequate 
The 1954 
is made with the view t 
ritical 


il TCAs 
custr\ 


which 


compensate for 


ventories 


; 


engineering liaison 
ind 
to fill the 
This spring the Chamber d 
situation. It fe 
Dev 
indust 
(en HH 
forme 


Aircraft 


CHCOuUTALZINE 


voids M he r¢ 


re-survey. the 
Electronic Component 
Committee with kev 
headed by 


USAF Ret 


manager of Hughes 


entatives, 
Cceorg¢ 


Excessive Delivery Time 


In its survev, Los Angeles 
cnt manufacturers were asked for cd 
ritical onent 
ose posing quality, pri 
livery problems. A 
that approximately 90 
tems listed 
Midwestern 
bought locally 
When asked the following question 
n cach of 34 different types of critical 
material the re 


equip 
m their 


bre ikdo 


omponents or raw 
pe ih was iS shown 
e Is delivery time excessive?: Yes,” 
3) “No” 
e Are transportation costs excessive?: 
121 “Yes,” 242 “No.” 
els engineering liaison inadequate?: 
167 “Yes,” 209 “No.” 

\ breakdown of the 
hannels employed indicates that ap 
proximately 78° of the critical com 


distribution 


ponents are purchased through manu 
facturers representatives, 10 are 
from the manufacturer, 


mother 10% through jobbers, and the 


bought direct 


remaining 2 through wholesalers. 


Price Differential 
The isked Los Angeles 


ment makers whether any 
purchased from Eastern 

ern manufacturers 
than comparable made 
locally, despite possible transportation 


surve' equip- 

components 
ind Midwest 
priced 


were lower 


components 


costs. 

To this question, 55 
35 replied ind 10‘ 
omment 

The survev asked which “imported” 
components had the price edge and the 
ipproximate price differential The 
price differential existed for 
1.c. solenoids (100-200%), brass tubing 
(100%), RI 7 
nium rectifiers (60% ) 

When asked whether closer engineer 
ind design liaison between com- 


rc plied ‘ves,”” 


“no” declined 


greatest 


coils (50-75%) and selc 


Ing 


Avionie Moves 


up 
hee 
must 


mponent 


quirement 
to notify the 


liaison 
ind the 
pl blem 
helped thi 
in cngine 
by working v closely wi local 
representatives warehousing of 
omponents by | endors who 
gaged the service fa lox 
for possibl rc design ind 
t basis 
ing in popularity.” 


Where R & D Is Needed 


When asked which mponents aré 
most in need of R & D effort to 
cnvironmental requirements, the 


have en il firm 
engineering 


on mitra 


mect 


Survey 
replies indicated the following, in order 
of frequency listed 

@ Relays 
delay, stepping sequence 
e Silicon transistors. 

e Germanium diodes suitable for high 


iture use 


subminiature thermal time 


telephone 


iumbient temper 
e Switches 
solenoid, stepping, snap a 
e Transformers 
type. 
e Vacuum tubes 
resistant, high plate 
e Servo motors. 
e High temperature wire. 
e Photo cells. 
e Electrolytic capacitors. 

Copies of the surve' report on elec- 


rotary, 
limit 


precision 


micro-miniaturc 
tion, 


miniature 


shock 
ty pes 


subminiature 
dissipation 


obtained by 
Cham 
Bixel 


tronic components can b« 
writing to the Industrial Dept., 
ber of Commerce, 404 South 
St., Los Angeles 54, Calif. 
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SPERRY Flight-Ray, developed and tested 
in 1936 number of 


functions, used cathode ray tube. 
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Satellite to Utilize 
Small, Light Inverter 


Il ransistorized non-rotating in- 


verter, capable of 300 wa 


400 


which weighs only 


supplving 


of three-phas« cps. power and 


one-third as much 
aud occupies only one-quarter as mu h 
conventional 


space as a rotating in- 
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North American Aviation has effectively 
resolved the increasingly critical heat transfer 
problem by installing Swedlow’s recently 
developed heat-reflective plastic laminate in 
no less than sixteen vital components in the 
F-100 Super-Sabre jet. 
This light-weight laminate (.0625" thick, weighing 
.530 pounds per square foot) shows a temperature 
drop from 1200 F on one face to 560°F on the ; - LOS ANGELES, 
other face after prolonged exposure. 
CALIFORNIA 


Most important, it is light in weight and tees 


can be easily molded to any shape. If you , YOUNGSTOWN, 


have a heat transfer problem, investigate 
r . n, é OHIO 
Swedlow heat-reflective laminate. gS cO- 


pLAsti© 
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»s based upon the earth’s surface... Lear has 
ered the design and production of inertial stabili- 


and navigation systems. Today these de’ 


and stabilize man’s most advanced missiles and 
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Corp.., 


similar rating, has 
developed by Electrosolids 
North Hollywood, ¢ lif 

Model CW-1029 will be 
supply power to the 


verter 


he new 
used to 


the CC nd stage 


Vanguard (Earth 


54 11 ind has a \ 


SCTVOS ot 
rocket for Project 
itellit It weighs 

olum«e of 96 cu. in 
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new transistorized inverter is 
t 30 } to 
O00 ft., and reportedly 
stability f 0.2 
bly better than conventior 

Ihe CW-102 

efficiency, also 
better than small rotating in 
Harmoni ontent does not 
5%. accor ge to the manufa 
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iltitudes iDOVE 


has a fre 


vcles, OI 


t mverter vill 
25% voltage 
LOG 


2.000 


not pt duce more than 0.25 
modulation when ibiected t¢ 
range of 10 to 


The device reportedly requires 


rations over the 
ing throughout its estimated 

than 10,000 hr 
trosolids makes two tvpes of 
istorized inverters. The high fre- 
tability model cited 


temperature compensated tun 


more 


quency above 


uses l 


Balloon Housing 


Scatter communications antenna, using air- 
inflated aluminized fabric balloon enclosed 
in air-inflated housing, is another application 
for Westinghouse Electric's newly developed 
Paraballoon techniques (AW Oct. 22, p. 94). 
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in fork fol t frequency rcrcl 


Ihe other 
compensated L¢ 


model uses a inpcerature 
networl 
frequency stability of 5 
is available with a 400 
output 
Manufacturer's address: 7436 Varna 
] 


Ave., North Hollywood, Calif 


Expansions, Changes 
In Avionics Industry 


Electron Communication 


wholly owned subsidiary of Au 


ciates, Inc has established 
scarch laboratory in Baltimore. Tempo 
iry headquarters are at St. Paul St 


Parkway, nut ne 


new TC 


nd University 
facilities near Johns Hopkins University 
omplet | b 


ire oO De spring 


Other recently announced chang 
id expansions include 
e Servomechanisms, Inc. ha 
new corporate office it 445 
New York City. Offices pr 
located at company’s Easten 
plant at Westbury, N \ 
© Burndy Corporation is new 
the former Burndy Engincering 
Inc. of Norwalk, Conn 
@ Electro-Measurements, Inc. 
moved into new 26,000 sq. ft 
it 7524 S. W. Macadam Ave 
land l. Ore 


Engineers: 


get in on the birth 
of new ideas 


...and see them through. Look into Lear. 
Time and again Lear is first to conceive 
the ideas that meet tomorrow’s aviation 


needs today. Write to Dor Cook, De pt. 
E-24, 3171 South Bundy Drive, 
Monica, Calif. Excellent openings avail- 
able in Grand Rapids, Michigan; Elyria, 
Ohio; Santa Monica, California. 


Santa 


Aerodynamics 
Aeronautical design 
Aircraft electrical systems 
Automatic flight controls 
Computers 
Communications (aircraft) 
Electro-mechanics 
Electronic packaging 
Flight reference systems 
Flight instrumentation 
Fractional H. P. motors 
Gyroscopes 

Hydraulic systems 
Magnetic amplifiers 
Missile controls 
Navigation systems (aircraft) 
Process engineering 
Pumps (aircraft and industrial) 
Radar 

Servo mechanisms 
Systems analysis 

Test equipment design 
Transistorized circuitry 


LEAR 


71 


The “only” airplane that does 


not need airports 


it can take off or land with four 


passengers in a space of 75 yards 


it can cruise at 8,500 feet at n 


than 160 mph 


and it can fly under complete cor 
at 30 mph. and is both spin 


proot and stall proot 


LATIN AMERICAN 
ENTERPRISES CORPORATION 
Representatives for Soutl 

America 
300 Park Avenue 
New York 22, New 


Factory 
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PIPER COMANCHE will be produced in two models, one with 180 hp. engine as in prototype, the other with 250 hp. engine. 


Piper Expands Line to Meet Sales Goal 


By Erwin J. Bulban 


Lock Haven, Pa.—Target of $36 mil- 
lion in retail sales of business and 
utility aircraft in 1957 was put before 
Piper Aircraft Corp. distributors and 
dealers during their 16th annual meet- 
ing here last week. 

Next year’s sales goal does not take 

into account Piper's new four place 
PA-24 Comanche, which the company 
will start delivering to distributors 
sometime next April, sales manager 
J. W. (Jake) Miller told Aviation 
Week. He also revealed that the com- 
pany is developing two basic models of 
the PA-24. They will be 
e Comanche-180, powered by a 180- 
hp. Continental 0360, and priced at 
approximately $13,500. Deliveries be- 
gin next year. 
e Comanche-250 powered by a 250-hp. 
Lycoming 0540, which will be avail- 
ible in 1958 with a price tag of about 
$16.900. 

Ihe latter model is one that Piper 
hasn't talked about before. The com- 
pany envisages few problems in adapt- 
ing the basic Comanche-180 airframe to 
the more powerful engine; a production 
Comanche-180 will be modified next 
year as a testbed for the 1958 airplane. 


Second Prototype 


The 1957 Comanche has over 100 
hr. of flight test time; a second proto 
type has been awaiting delivery of some 
equipment and is scheduled to start 
flying this month. Some changes are 
noticeable on the second prototype; 
for example, the nose has been ex- 
tended approximately four inches to 
illow for nosewheel travel in_ retrac- 
tion. This was necessary when Piper 


72 


switched from rubber shock absorbers 
to the conventional air-oil type. ‘The 
revision hasn't resulted in drastic 
change in the airplane’s balance and 
the longer nose probably will improve 
the airplane’s lines. Under considera 
tion is an electrical retraction sys 
tem for the landing gear. Evaluation 
of equipment needed has _ indicated 
that the motor actuating an automobile 
seat movement could be __ readily 
idapted. 

The 1957 and 1958 Comanches will 
be offered in three models as the rest 
of the Piper line is: Standard, Custom 
and Super Custom The differences 
ire in the equipment installed. The 
airplanes will have provision for three 
radios 

Piper isn’t discussing detailed speci 
fications and performance beyond saying 
that the Comanche will out-perform any 
irplane in its price class. Company 
officials frankly admit that the 1957 
Comanche is aimed at meeting the com 
petition it has been getting from 
Cessna’s 180 and 182 

A well-rounded line has become a 
necessity in building sales volume 
Piper points out, for example, that 
when it introduces a customer to using 
i Tri-Pacer for business fiving, the cus 
tomer may find he is extending his 
operations and needs higher perform 
ice. Since Piper had nothing more 
idvanced in the single-engine class to 
offer him, he went to a 180 or 182 
Parallel situations are experienced by 
most of the business and utility plane 
builders and have been the reason for 
the spurt in new designs and a wide 
range of types making up the manu 
facturers roster in recent years. 

It is too early to measure the im 


pact of the new Comanches on the 
company future dollar volume, Piper 
Savs 

It is not vet taking orders from 
its distributors, although indications 
ire that they have a large number of 
buvers committed to taking the first 
180-hp. PA-24s available after demon- 
strators are delivered 


Standard 1957 Line 


Promotion of the Comanche prob- 
ibly will begin before the end of this 
year, but with deliveries to customers 
some months away, Piper's distrib- 
utors will be showing and selling the 
company’s line of Apache light twins, 
Tri-Pacers and Super Cubs. Unit sales 
ire expected to increase some ove! 
1956, but not greatly 

In the sales vear just past, the fac- 
tory delivered 2,279 airplanes with a 
retail value of approximately $30 mil- 
lion. This was approximately $1 mil 
lion over the quota set by the sales de- 
partment at last year’s meeting. FEx- 
port sales ran about 16%, or 1% over 
the previous year. Spare parts valued 
it about $2.5 million were delivered 
bv the factorv. 

The 1957 Apache is similar to the 
previous model with some technical 
improvements such as addition of a 
taxi light on the nose gear as standard 
equipment and a revision in the starter 
wiring system that reduces line voltage 
losses and improves cold-weather 
starts. Higher capacity carburetor heat- 
ers have been installed and carburetor 
iir temperature gages are standard 
equipment (hrottle, propeller and 
mixture control can be positioned 
quickly to desired settings using gradu- 
ited scales on the raceways. with 
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through five. 
that the 
most was revision Of 
the engine system It 
onsists of a handy switch located on 
the upper left section of the panel 
lormerly two located for 
this purpose on the left 
Additional has 
idded to the 
ber-backed 


levels 


numerals going from 
\ Piper test pilot 
liked 


starting 


onc 
noted 
change he 


how 


buttons were 
lowe! side 
soundproofing been 

1957 Apache plus a rub 
floor-mat to 


lower cabin 


NOs¢ 


Exterior Change 


Most change is 
the new standard color schemes: Day 
tona White cabin top to reflect sun 

ind temperatures 

n, black nacclles 
to reduce glare, and a choice of Pasa 
Rose, Cadillac Red or Kev West 
for fuselage and wings with black 
hite trim. Similar paint is offered 

1957 ‘Tn-Pacer 

About Apache 
Lock Haven thus far 
they accumulated 50 
including 24 

All 1957 


; 


noticeable exterior 


cabin 


keep 


nose and engine 


de na 
Bluc 
and 
for the 
650 have left 
In the past year 
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transatlantic 
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cquipment ost ilthough 
that 
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have been absorbed through 
efficiencies in production 
1957 Apache models, carr 
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Lease Program 


demand 


raft leasing 


response to distributor 

has developed an ait 

n with International Aircraft 

».. San Francisco. Standard 

vers 48 months with option t 

buv at the end of this 
of the original price 

lease. The purchaser also has the option 

to buy the plane any time during the 


period for |] 
renewing the 
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At its annual banquet last wee 
200 distributors, dealers 
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tended by 
equipment suppliers, 
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went to a dozen repre 


TRI-PACER 150 for 1957 has running board step on right main gear for cabin access 
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NEW COLOR scheme is used on 1957 Apache. Black nose, nacelles reduce glare 
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PIPER SPRAYER is fitted with floating booms that swing back if they strike object. 











ENGINEERS 
Aerodynamics & Pr I Is 
APL-An Organization 
Of And For Technical 
Men And Scientists 


on” 


The Applied Physics Laboratory, 
(APL) of the Johns Hopkins Uni- 
versity is an organization of and 
for technical men and scientists. 
APL is organized on a horizonal 
basis; responsibility and authority 
are given in equal measure. Scien- 
tists and technical men occupy all 
decision-making positions, because 
our only objective is technical prog- 
ress. 

Because of its predominantly pro- 
fessional character, APL has kept 
in the vanguard, having pioneered 
the proximity fuze, the first super- 
sonic ramjet engine, the Navy’s 
Bumblebee family of missiles which 
includes the TERRIER, TALOS 
and TARTAR, and is presently at- 
tempting break-throughs on sev- 
eral important fronts. 


Occupying a site equidistant from 
Washington, D. C. and Baltimore, 
Maryland, APL’s new laboratories 
allow staff members to select urban, 
suburban or rural living, and either 
of these outstanding centers of cul- 
ture as a focal point for fine living. 
Salaries compare favorably with 
those of other R & D organizations. 


OPENINGS EXIST IN: 


DEVELOPMENT: Stability and 
control analysis; ramjet engine de- 
sign; preliminary design and wind- 
tunnel testing. 

RESEARCH: Interference and heat 
transfer phenomena; internal aero- 
dynamics; hypersonics, turbulence, 
shock wave phenomena; combus- 
tion. 


Write for complete information. 
Your letter will be answered per- 
sonally, in detail. 


Write: Professional Staff Appoint- 


ments 


The Johns Hopkins University 
Applied P hysics Laboratory 


8615 Georgia Avenue, Silver Spring, Md. 








mbs, Combs 
Sheridan 
Im New 


Quota busting teams and their sales 
records 

\-Tean Braden’s Flying Service, Easton 
Pa. (159.3%); Memphis Aero Corp., Mem 
phis, Tenn. (157.32 »; and Skyways, In 
Vandalia, Ohio, (142.85 -Team: Brown 
Flying Service tonio Te 
( 
R 


154.79 ircraft 


and Wallace 


raft Co m oti Fla. (131.96% 


LeTourneau Starts 
Air Charter Service 

\ major heavy equipment manufac 
turer, user of executive aircraft since 
the 1930s, has established an air chat 
ter division for use of other corpora 
tions wishing to transport executives 
LeTourneau Air Charter Service Divi 
sion, with headquarters at Gregg 


County Airport, Longview, Tex., ter- 
minal building, is starting operations 
with twin-engine six-passenger Lock- 
heed 12-A and a Beech Bonanza trans- 
ferred from the L. G. LeTourneau, 
Inc., fleet. Another airplane is to be 
added later 

Assigned by LeTourmeau to its new 
charter service are pilots Rovee Barn 
well and Charles N. Hammett, who 
have flown over 21] million passenger 
miles transporting the company’s pet 
sonnel W. E. Mvers, head of Le 
lourneau plane maintenance, is man 
ager of the new division 

Typical rates for the service will be 
a party of six from Longview to Dallas 
in the 12-A will cost $17.50 per person, 
ipproximately seven cents a passenger 
mile; rates are lower on longer flights 
A two-hour lavover at destination is al 
lowed without extra charge; over this 
time, there will be a $5 per hour per 
plane standby charge 


Cooperative Program Launched 
To Make Private Flying Safer 


New York—Four-pronged effort to 
improve private fiving safety is being 
developed by Cornell-Guggenheim Avia 
tion Safety Center here in cooperation 
with private and business aircraft manu 
facturers, pilot organizations and gov 
ernment agencies 

Cornell-Guggenheim began the plan- 
ning as a direct result of a conferenc« 
it Wichita, Kan., attended by represen 
tatives of industry and government, 
during which it was pointed out that 
the pleasure flyer averages nearly one 
fatal accident for every million miles 
flown in contrast with business fivers 
who average a fatal accident every 15 
million miles and commercial airlines 
which average one everv 200 million 
miles flown 


Critical Problems 


Che four most critical problems that 
have to be solved to make private flying 
safer, the conference noted, are 
e Flight instruction. 
© Low-level weather reporting. 

e Safer small aircraft. 
e Accident reporting procedures. 

Many pleasure flyers are not ade 
quately trained to use basic flight in 
struments, conference members pointed 
out. This deficiency could be met by 
not only improving the flight curricula, 
but also by raising the quality of in 
struction 

raining aids should be studied along 
with other new methods to see how 
thev can be fitted into a training cur 
riculum to bring teaching methods to 
the needs of modern piloting require 
ments. Also, conference members 


pointed out that increasing the instruc 
tors income would attract larger num 
bers of better-qualified instructors to 
the profession, in turn raising pilot 
quality 

Civil Acronautics Administration 1s 
studying instructor criteria to sec 
whether any changes are necessary. It 
has culled records of instructors whose 
students have accidents and _ crashes 
early in their careers 


Limited Funds 


Many private flyers do not take id 
vantage of facilities made available to 
them for instrument training through 
their dealers, it was felt. Instrument 
training procedures could be ov erhauled 
ind updated, based on studies by US \l 
nd private groups—notably the Umi 
versity of [llinois—which have showed 
the benefit of instruction in Link train 
crs prior to going aloft 

Limited funds have handicapped 
U.S. Weather Bureau in adequate i 
porting of low-level weather, the con 
ference noted. Commercial aircraft 
maintain satisfactory continuous report 
ing of conditions along airline routes, 
but private flvers have to depend on 
scattered reports from widely separated 
stations; this lack of data poses a con 
tinually hazardous situation for private 
pilots. Needed are additional weather 
observation and reporting stations and 
in educational program for private fly 
crs to school them in the necessity of 
reporting conditions they encounter im 
flight. The Aviation Safety Center, Na 
tional Association of State Aviation Off 
cials and Aircraft Owners & Pilots 
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Inflatable Wing 


Light plane with inflatable delta wing is built in England by M. L. 
symmetrical NACA airfoil is held in shape 


lower surfaces Airborne 


The collapsed wing can be folded and stored in the fuselage, 


pump and relief valves maintain the 


Aviation Co. Modified 


by spanwise diaphragms between upper and 


correct wing pressure. 
which then may be towed 


by a car. Inflation takes about a half hour. Engine is a Czech Walter Mikron HII providing 


50 hp. and a cruise of 58 mph. 


Stalling speed is 30 mph 


Inverted control stick is sus- 


pended from the under surface of the wing above the pilot’s head. 


on a campaign to 
plement this reporting program 
Rapid development of low-cost anti 
dc vices Was urged by 


demands for 


conference 

hie: ustomer 
verformance airplanes with gen 
ittendant high wing loading 
it difficult to design inherent 
tability and anti-spin character 
into private planes 
Owners & Pilots 


de ve lop 


economical] 
said Aircraft 
] 
urrcnt ponsoring 


of an anti-spiral device, operating 


pneumati principle that would 


$150-200 in quantity producti n 


Pressure Sensors 


cing flight tested in a Piper Tri 
Pacer, the unit basically employs flush 
orifices tips that lead to 
sensors that utilize pressure differential 
at the wing tips to spot a spiral. Aileron 
tabs are proportionally adjusted to cor 


under the wing 


rect the spiral 

Uniform methods of 
raft accidents are vitally 
dependable analysis of causes is to be 
made, tl noted. A review 
of present reporting procedures will be 
Aviation Safety Center to 
aid integration of analytical efforts 

Participating in the Conference: 


analyzing air 
needed if a 


re conference 


made by the 


nd Max Karant 


eim hte undatior 
ition of 


yihn Chamberlain; C 
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PRIVATE LINES 





Forest fire fighting technique devel 
oped by | S. Forest Service utilize 
1 dispenser tray fitted under a Bell 
+7G helicopter that can reel off 1,000 
ft. of fire hose in 42 seconds I'rav is 
jettisonable in emergency 
Van Dusen Aircraft Supplies, Tete: 
Airport, N. J., reports that it 
expcrimental scheduled route service to 
16 metropolitan airports (AW May 13, 
p. 137) has proved successful birm 
takes phone orders for supplies 
noon of the day preceding delivery 


boro 


up to 


Landing lights for Piper Apache d« 
veloped by Dallas Aero Service, Love 
Field, Dallas, approved by 
Civil Aeronautics 
stallation weighs 3.5 Ib., 
100-watt lights focused for 
o1 more from the airplane. 


l'ex., are 
Administration In 
consists of 
300-400 ft. 


Aero Commander 560-A 
transport has been sold to Republic of 
Vietnam for personal use of President 
Ngo Dinh Diem bv Air Carrier Service 
Corp., Washington, D.C. A long-range 
fuel tank has been installed so that th« 
plane can be ferried to Saigon via the 
North Atlantic. 


executive 





for complete 
testing of 
aircraft components 


Write for book: 


“How Aetco can help you.” 


AIRCRAFT EQUIPMENT 


TESTING COMPANY 
1806-12 FLEET STREET 
BALTIMORE 31, MD 


America’s First Independent 
Aircraft Testing Laboratory 
Hydraulic, pneumatic, electric (400 
cycle, AC-DC) and mechanical 

IN FLIGHT TESTING! 


ll | iy i) ! 


| i iit 
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A MESSAGE TO AMERICAN INDUSTRY © FIFTH OF A SPECIAL SERIES 


THE SHORTAGE OF SCIENTISTS AND ENGINEERS: 


What Can Be Done 
About It? 


There is no easy or quick way to overcome the 
shortage of scientists and engineers that has 
become a threat to our national security and 
economic progress. The solution can come 
only through diligent efforts extending over sev- 
eral years to bring the supply of technically 
trained people into balance with our needs. 
Meanwhile, the pressure of the shortage can be re- 
lieved if industry, government and education make 
better use of the limited number of scientists and 
engineers now available. 

Earlier editorials in this series have discussed the 
dimensions of the shortage of technical manpower, its 
meaning for our national security and our economic 
well-being and the causes of the shortage. This final 
editorial will survey some of the measures that can be 
taken to overcome the shortage. Most of the proposals 
presented here have been suggested elsewhere. But 
in combination they appear to offer the best hope 
of an answer to this serious national problem. 


Soviet Methods Not For U. S. 


It is clear that no crash program, inspired by 
panic and designed indiscriminately to drive 
hordes of high school students into science and 
engineering, is suitable for the United States. 
Even if we adopted Soviet methods of channeling a 
large portion of our brightest young people into 
technical fields, it would be at least four years before 
results appeared in the volume of college graduates. 
And such an approach would do no credit to the 
American way of life. 

Any crash program, whether it involved totalitarian 
methods or simply overselling the advantages of tech- 
nical careers, would be objectionable for other rea- 
sons as well. It would jeopardize the quality of scienti- 
fic and engineering training. It would put many young 
people in fields where they have little aptitude and 
deny them to other fields for which they are better 
equipped. And, if carried too far, it might even result 
in the overcrowding that was feared prematurely a 


few years ago. 


The most important problems for the long 
run, as the preceding editorial in this series 
indicated, are in the area of education. Any real 
solution must reduce the loss of talented high school 
graduates who do not continue their education for 
financial reasons or because of lack of interest. Also, 
it must improve the quality of high school prepara- 
tion in science and mathematics and, above all, relieve 
the critical shortage of teachers. 


Basic Needs in Education 


Substantial increases in salaries of teachers 
in most of the nation’s school systems are essen- 
tial if high school students are to receive ade- 
quate preparation for courses in science and 
engineering. Pay scales that have lagged behind 
rising living costs and salaries available in industry 
have placed great strain on even the most devoted 
teachers. There has been a sharp drop in the number 
of new graduates trained to teach science and math- 
ematics, and of this smatler number many have de- 
cided not to follow careers in teaching. 

Raising teachers’ salaries to more realistic levels 
must be primarily the job of local school districts, 
aided by state governments. If, in face of rapid in- 
creases in st hool enrollments, local and state resources 
prove insufficient, then federal aid will have to be con- 
sidered. Higher teachers’ salaries, however financed, 
inevitably mean higher taxes. But without appreciable 
improvement soon, the quality of our entire educa- 
tional system is in danger. 

At the college level also, financial aid is needed to 
provide scholarships for promising students and to 
increase faculty salaries. (An earlier series of edi- 
torials dealt more fully with these problems, and busi- 
ness aid to higher educational institutions has been 
mounting at a gratifying rate.) 

But not all the educational problems related 
to the shortage of scientists and engineers can 
be solved with money. Science and mathematics 
have steadily been de-emphasized as more youngsters 
have gone to high school for terminal education rather 








How business is helping 
to relieve the shortage of 
technical manpower 


Summary of a 
Survey by McGraw-Hill Correspondents 


Sponsoring summer study programs for high 
school teachers 

\rranging cooperative work-and-study programs 
for students 

Sponsoring college fellowships and scholarships 
in science and engineering 

Paying tuition of employees taking science and 
engineering courses 

Keeping college faculties abreast of new develop- 
ments in industry 

Hiring high school science teachers for summet1 
and part-time work 

Giving old, but usable, laboratory equipment 
to schools 

Cooperating in high school science exhibits 

Sponsoring regional science fairs 

Sending speakers and training aids to schools 

Opening plants for student tours 

Analyzing jobs to relieve engineers and scientists 


of routine work 


The McGraw-Hill Department of Economics 
will be glad to hear of any other ways busi- 
ness is helping relieve the shortage. 











than for college preparation. This de-emphasis must 
be reversed. 

fechniques of instruction, furthermore, can stand 
improvement at all levels of education. Professor E. P. 
Northrup of the University of Chicago observes: “In 
the past fifty years... there has been a revolutionary 
change in the character of mathematics, yet not a 
trace of this change is to be found in the curricula 
of all but a handful of secondary schools throughout 
the country.” Colleges and universities may have to 
examine old fetishes about light teaching loads and 
small classes in order to make more efficient use of 


their faculties. 


What Industry Can Do 


Industry has the immediate problem of 
better utilization of available technical man- 
power and the long-range responsibility of 
helping increase our resources of trained peo- 
ple. Frantic recruiting practices and reckless 
bidding up of starting salaries—financed largely 
by government money for defense orders — are 
not the answer. There is need for earnest con- 
sideration of incentives for experienced scien- 
tists and engineers, who too often must look to 
sales or executive positions for adequate finan- 
cial recognition. 


Industry in many instances could make more efli- 


cient use of engineers and scientists by shifting work 
to technicians, clerical personnel and even machines 
One company found that 15°@ of the time of an en 
vineering design group was spent on routine jobs 
and that this valuable time could be saved by adding 
a technician and a clerical worker to the group 
Other potential sources of technical manpower 
could be tapped more extensively to relieve the short 
age Very few women have entered what has hee n 
traditionally a man’s world. Negroes are only slowly 
gaining educational and employ ment opportunities 
in technical fields. And many experienced older men 


can still give useful service. 


A Good Beginning 


Much is being accomplished already in efforts to 
attract more young people into scientific and e1 
gineering careers. A summary of some of the things 
business is doing is presented above. Other notable 
contributions are being made by such organizations 
as the profe ssional engineering and scientific societies 
(especially through their manpower commissions 
the National Science Foundation, the National Re- 
search Council. the National Education Association, 
the National Merit Scholarship Foundation and the 
Thomas Alva Edison Foundation. 

Results are beginning to appear in rising enroll 
ments in engineering schools and technical institutes 
Between 1951 and last year, according to McGraw- 
Hill’s annual survey of technical institutes, enroll- 
ments in these schools rose from 46.000 to a record 
67.000. Engineering enrollments rose in the same 
period from 166,000 to 243,000. A rising tide of 
graduates is already being made available to Ameri- 
can industry. 

This is a good beginning. But only with wider 
appreciation of the serious implications of the 
shortage of scientists and engineers and inten- 
sified efforts on the part of business, govern- 
ment and education to relieve the shortage can 
we hope to overcome this threat to our national 
security and economic well-being. 





This is one of a series of editorials prepared by 
the McGraw-Hill Departme nt of Economics to 
help increase public knou ledge and under- 
standing of important nationwide developments 
of partu ular concern to the busine ss and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended fo neu Spaper s. 
groups or individuals to quote or reprint all or 
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The Reader Ie Boge 


or... How ABC Helps You Run The Magazine Business 


Readers who pay for magazines are always ripe for new ideas, new informa- 
tion, new trends and new technological developments. By giving or with- 
holding their subscription money, reader-customers vote for or against 
editors and publishers. Counting these “votes” is the important job of the 
Audit Bureau of Circulations — the watchdog of the publishing industry. 


YOU CAN TELL which magazines have fully-audited paid 
circulation when you see the ABC symbol on their 
cover or contents page. This is the symbol that stands 
for the Audit Bureau of Circulations, a cooperative 
organization that sets standards of good business con- 
duct for its publisher members. 


YOU'RE THE BOSS when you pay money for any maga- 
zine. Your vote of confidence and your renewals of 
subscriptions are dominant in the thinking of editors 
and publishers. Advertisers are vitally interested, too, 
and their support helps earn the dollars needed to do 
a stronger, more useful editorial job for you. 


ACCURATE FIGURES — ABOUT YOU are the heart of 
ABC’s job. ABC does a candid, unbiased, certified 
audit of all subscription figures of member magazines 
—and of the subscribers’ jobs, functions, and loca- 
tions. These audits help editors to tailor the contents 
of their magazine to your specific job interests. 


YOU, THE SUBSCRIBER, WIN when you buy ABC maga- 
zines, for this mark is your assurance that you are 
getting a publication tailored to your needs. McGraw- 
Hill has been a charter member of ABC and has sup- 
ported its aims continuously for over 40 years. And 
ABC, in turn, is responsible in many respects for the 
high standard of business magazine publishing today. 


McGRAW-HILL MAGAZINES 
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‘Missed Approach’ Ruled in Eastern Crash 
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SITE where an Eastern 


Air Lines Constellation crashed near Jacksonville, 


by cross in circle. Seventeen persons, including five crewmen, were killed. 
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WIRE 


w/ TWISTER 


with DIAGONAL 
GRIP - HEAD 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow- hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method . . . saves as much as 
$140 per engine assembled. 


3-TOOLS-IN-1 — pliers- 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adjust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 
twist every time. 


"” —for assembly line 
12 safety wiring, 15 oz. $21.50 
 —for bench work, sub- 
9 assemblies, 12 oz. $20.50 
Unconditional Money-Back Guar- 
antee. Send for complete details. 


RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 


Canadiar. Distributor,Gensales, Ltd., Malton,Ont. 
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ADEQUATE FACILITIES 
FOR BUSINESS AIRCRAFT 


Only 6 miles from Hamilton, Ontario, 
Canada's largest industrial city. If you 
are planning Canadian expansion there 
are over 565 industries to serve you. 
Complete information on the airport 
and industrial opportunities on request. 
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from the first tree struck to the farthest 
piece of wreckage was SUI feet E:xplo 
sion and fire occurred immediately upon 
impact 

Ihe cabin and cockpit areas were com 
pletely consumed in the ground fire with 
th xception of the lower fus lage skin 
and portions of the cabin flooring 1 he 
fuselage aft of the rear pressure bulkhead 
ind the center rudder fin and portions of 
but with surface 


the stabilizer were inta 
scorching indications The tail cone was 
found in a relatively undamaged condition 
with the control booster mechanis 
position 
cl portions of the 
wings had been separated from 
structure during the passage through the 


trees and along the ground The speed 


pack was torn from the bottom of the 


fuselage at ground impact Wing flaps 


vw determined to hav cen in the 


pe! ent extension positior ind thei pos 
rons were symmetri I ime of im 
systems wer xamined and no 

evidence was found to indicate failure prior 
tc impa t 

Separation of the right main gear and part 
of the nose gear had red at ground 
contact. The left main gear was intact and 
in the extended and locked position; the 
cockpit landing gear lever was found in 
the “down” position. Measurement of the 
right main gear actuating cvlinder piston rod 
revealed the same 15 inches as found 

the down and locked left main gear ac 
tuating cylinder piston rod 

Cockpit instrument vere largely de- 
stroved by fire; reading btainable gave 
evidence of routine operation. Radio equip 
ment reflected settings for a normal ILS 
approach with appropriate frequencies for 
Jacksonville approach control and Jackson 
ville ILS, including glide slope and the 
ILS middle and outer markers 


Boost Controls 


All boost control assemblies were found 
in the “‘boost on” position. A bench check 
revealed that all boost actuating cvlinders 
had normal travel in both directions and 
showed no signs of abnormal internal leak 
age 

Relief valves and bypass controls oper 
ated normally. The filters showed a normal 
differential pressure between inlet and out 
let. The elevator boost was installed in a 
similar aircraft and flight tested. It func 
tioned in a normal manner 

On impact the four powerplants sepa 
rated at their attach points and came to rest 
a few feet ahead of the main wreckage 
Number 4 engine suffered extensive damage 
in the ground fire Examination of the 
interiors of all four crankcases gave no in- 
dication of rotational or reciprocating im 
terferences oF operating irregularity of any 
kind \ll oil pumps were free of metal 
particles and revealed no scoring There 
was no evidence to indicate that the engines 

not capable of developing power priot 

) unpa t 

All propeller blades were broken or bent, 
with bending generally rearward, and five 
of them were broken at the butt ends. The 
dome position and blade angles were found 


to be in settings that indicated normal oy 


ition of all engines 
Computations made by using the dis 
tance between the slash marks of the blades 
of one propeller, and the determined revol 
tions per minute setting of its 
indicate a 
it impact 
The tearing free of all powerplants 
sulted in the pulling and breaking of conti 


* +) 


speed ot approximate ly ] 


ables under tension. Several 
mtrolled fuel shutoff 
in the closed position; the 
trolled firewall fuel shutoff 
open 
From markings presented 
t contacts of the airframe and 
it was determined that just pri 
the airplane was in a slight turn to t 
ind banked approximately 114 degr 
longitudinal attitude of the airpl 
ipproximately 43 degrees nose-t 
angle of descent during the 
of the flight path was abou 
with the rate of descent bei 


SC ond 


Ground Checks 


Several flight checks of 
tional facilities soon after 
sh wed operation of the svVSstcl 
mal. Simulated ILS approac! 
with a Board investigat 
determine the effect on 
caused by vehicles parked 
below the glide path g] 
about 100 feet east of the middle mark 
On one approach, with a crane-equipped 
truck parked beneath the glide path, a 
fly down indication was 1 d prior 
reaching the middle marker 
sarv to descend 60 feet in ord 
the needle. However, the glide path ind 
tion was found to be normal at the midd] 
marker, where the accident urred 

Several persons saw or heard the aircraft 
with normal engine sound. A power surg 
was heard just before impact. One witn 
who was near the middle marker, said h 
first saw the landing lights, lighted and 
pointing straight down, and that they par 
tially extended before he lost sight of th 
uircraft. Other witnesses near the accider 
scene did not see the landing light 
Subsequent investigation disclosed that 
right landing light had been destroved 
the left light was found in the retracted p 
sition There was no fire observed by an 


; 


+} 


bye? 


witness prior to impact One witness sav 
the aircraft, at a very low altitude, mak 
slight turn to the right just before it 
tacted the trees and ground (see map p 

\ witness who was driving a trailer-tru 
south along the highway adjacent to 
uirport said he saw what he believed to b 
two jet-propelled aircraft pass from right 
to left in front of him, flving at an altitud 
of 150-250 feet He stated that at the 
same time he observed these aircraft he sa 
2 bright flash, whereupon he immediately 
stopped his truck and walked down th 
highway To his right he saw scatter 
parts of an aircraft burning He also 
that before reaching the airport h 
passed through patches of ground fog 
it the airport there was an overcast 
dition, and that he again passed 
patches of ground fog as he continued soutl 

The two airport tower controllers 
radio contact with the flight stated tl 


i 
throug 
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operating difficulties. The flight had been 
given all necessary altimeter and weather in- 
formation 

Che testimony of witnesses who observed 
the landing lights of the aircraft come on 
during the approach, and other witnesses 
who saw no landing lights, is not com 
pletely incompatible. Since the lights were 
found in the retracted position it is indi 
cated that once lowered they might have 
been retracted to eliminate reflection as the 
aircraft descended into the layer of fog 
Also, some witnesses heard a surge of power 
just before impact with the trees, which 
indicates that the pilot was attempting a 
pullout 

Every possible effort was made to account 
for the jet-propelled aircraft being in the 
area when the accident occurred. All mili 


tary services were contacted and each said 
they had no jet aircraft flying in that area 
at the time of the accident. Neither the 
tower personnel, witnesses on the airport, 
nor witnesses other than the truck driver 
near the accident scene saw any jet aircraft 
and such aircraft were not observed on the 
radar scope 

In view of the truck driver's testimony, 
the Florida Air National Guard, under the 
direction of a CAB investigator, made sev 
eral flights (using a jet aircraft) in an effort 
to simulate the conditions described by the 
truck driver Each of these flights was 
plainly visible on the radar scope. It there 
fore is concluded that no such aircraft were 
in the vicinity 

The crew filed an IFR flight plan prior 
to leaving Miami and gave as the alternate 
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From design to production, 
Whittaker gyros are built 

with meticulous care 

This includes continuous 

testing of components and 
assemblies and 100% 
inspection tests of all 

production gyros. 

With hundreds of gyros shipped 
each month, Whittaker has 
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Orlando, Fla. The flight to Jacksonville 
was made in clear weather and clouds or 
obscuration were not encountered until 
in the vicinity of Jacksonville 

From the testimony of other pilots flying 
in the vicinity a short time prior to the 
accident, there was a layer of cloud, which 
included smoke and fog, capping the airport 
with a general foggy condition existing a 
few miles to the southwest. All other areas 
appeared to be clear. It therefore appears 
likely that Flight 642 was clear of clouds 
from the Sunbeam Intersection to the mid 
dle marker and outbound to the outer 
marker, and that it probably did not en 
counter obscurement until in the vicinity 
of the middle marker inbound 

Although this weather condition has been 
described as partial obscurement with hori 
zontal visibility of one-half mile, it is 
apparent from the testimony of pilots that 
vertical visibility throughout the area was 
generally good. Some of the witnesses said 
the ground visibility at and near the acci 
dent was poor. There is no way of deter 
mining ceiling height or visibility distance 
at the accident site. However, the weather 
information reported to the crew was ob 
tained at the control tower 

The tower is located approximately onc 
mile north-northeast of the accident scene 
At the time of the accident, a wind of 
six knots was blowing from the north-north 
west, and it is believed that between the 
time of the last reporting and the accident 
the weather conditions at the observation 
point could have moved to the general area 
of the accident and therefore should have 
been essentially the same as that reported 
to the crew, “Indefinite 300, sky obscured; 
visibility 4 mile and fog.” 


Visibility Decrease 


Assuming that weather conditions were 
similar at the crash point and the ob 
servation point, consideration should be 
given to the decrease of horizontal visibility 
with elevation Horizontal visibility must 
have been near zero at 300 feet above 
the ground. Normally, slant visibility down 
the glide path should have gradually in 
creased as the aircraft descended 

\s previously mentioned, the radar scope 
at Jacksonville does not reflect altitude 
However, since the radar operator testified 
that the aircraft was observed to flv bevond 
the outer marker, make a procedure turn 
and return inbound, it is believed that this 
was accomplished at the normal altitude 
of 1,200 feet The propeller slash marks 
at the scene indicated the speed of the 
aircraft at impact to be 140 knots. The 
company s instructions for this type aircraft 
show a recommended approach speed of 
115 knots from the outer marker to the 
minimum authorized altitude 

Evidence indicates that the aircraft was 
flying in a normal manner just prior to 
impact and there is no known evidence 
to indicate any malfunctioning of the ai 
raft or any of its components. The flaps 
were extended to a position used for ma 
neuvering and this amount of flap exten 
sion is usually used in this type of ap 
proach until reaching the middle marker 

Although the aircraft was 200 feet to 
the left of course this is a small deviation 
at that point in the approach and only a 
slight correction would have been required 
to again align with the runway. The fact 
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that the airplane was in a slight right turn 
and almost level horizontally at impact 
uggest that th pilot was turning 
the localizer course, further indi 
the aircraft was under control 
; not unusual, with weather conditions 
s existed this day, for pilots during 
roach to an airport to find ceilings 
isibilitics that vary from those re 
ported These variations may be either 
on the low or high side If, on the morn 
ing of the accident, Captain McBnen 
found the visibility to be lower than one 
half mile, it would then have been his 
responsibility to execute a missed-approach 
procedure 


FINDINGS 


On the basis of all available evidence 


the Board finds that 
The aircraft, the carrier, and the crew 
one exception were currently certifi 


The aircraft's gross weight at takeoff 
was under the maximum allowable gross 
takeoff weight, and the load was properly 
distribu ed 

3. The flight was routine to Jacksonvill 
and the start of the final approach 

4. No evidence of failure of the airframe, 
powerplants, controls, or other components 
was found 

The weather at the airport was mat 
ginal with local fog and restricted visibility; 
however, at last report the weather was 
above the carrier's minimum 

6. Ground navigational facilities in the 
Jacksonville area, including the ILS sys 
tem, functioned normally during the ap 


was no operating difficulty re 
ported by the crew 
8. There were no other known aircraft 
in the immediate area 
The crew applied power too late to 
triking the trees 
l'rees were struck six-tenths of a 
rom the runway threshold more than 
et below the glide path 


PROBABLE CAUSE 


The Board determines that the probablk 
cause of this accident was that the flight 
encountered local fog and restricted visi 
bility during the final portion of an ILS 
approach, and a missed approach procedure 
came too late to prevent the aircraft from 
descending into ground obstructions 

By the Civil Aeronautics Board 

s/ Joseph P. Adams 
s/ Chan Gurney 

s/ Harmar D. Denny 
s/ G. Joseph Minetti 

Durfee, Chairman, did not participate 
in the adoption of this report. 


SUPPLEMENTAL DATA 


The Civil Acronautics Board was notified 
of this accident at approximately 0400, 
De 21, 1955 An investigation was im 
mediately begun in accordance with the 
provisions of Section 702 (a) (2) of the 
Civil Aeronautics Act of 1938, as amended 
Six depositions were taken in Jacksonville, 


Fla., on Jan. 23, 1956, and a public hearing 
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was held in Coral Gables, Fla., on Jan. 26 tive airman ertificat with ratings of 
and 27, 1956, iirline transport pilot, sin; und multi-en 
Eastern Air Lines, Inc., is a Delaware gine land, DC-3, Martin 4-0-4, Constella 
ructor Captain AY | 


Corporation and maintains its principa tion, and fligh ti 


ofhce at New York, N The om Brien had 

pany possesses certificates public con 2 

venience and necessity issu by the Civil 

A\cronautics Board and air carrier operat raft 

ing certificates issued by the Civil Acronau He 

tics Administration which authorize th craft o1 

urriage of persons, property, and mail over check 

the route described in this report His last 
pas sed August 


FLIGHT PERSONNEL to the subject fight » 


Captain Thomas Francis McBrien, ag: ployed by Eastern Air Lis 
43, was employed by Eastern Air Line He held an airman certif 
Oct. 20, 1942, and promoted t uptain of commercial pilot 
May 29, 1946. He held a currently effec gine land, and instrun 


IBM Can’t Afford Downtime! 


With a limited number of airplanes and a large number of 
flights—IBM just can’t afford unscheduled downtime. Airwork 
engines give the performance this company demands . . . and 
backs them with outstanding personal service. 


NOW NATIONWIDE SERVICE! 


If you should ever have a warranty problem with any Airwork over- 
hauled Pratt & Whitney Aircraft engine or its accessories while away 
from home base, contact the nearest P&WA Authorized Distributor 
who will take care of you for us. 
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NOW A BETTER, SAFER WAY 


TO SHIP SPARE PARTS 
in custom-engineered cabinets by CRAIG 


A well-known electronics manufacturer recently came to CRAIG with a 
severe “‘spare parts’ headache. His problem: to make completely trans- 
portable hundreds of spare parts for field equipment — and at the same time 
provide quick and easy access to each individual part in order to avoid 
delays in making repairs. 


with sturdy, removable drawers, indexed and compartmented to make each 
component easy to find . . . including provisions for such “‘spares’’ as com- 
plete receivers and transmitters shockmounted in special slide-out frames. 

Result: spare parts now travel first class in complete safety — and at 
surprisingly low cost, because CRAIG has the men and the means to do a 
big job economically . . . and fast. 


For more detailed information and descriptive specifications, write 
CRAIG today. 





SYSTEMS, INC. 


Dept.C-101 Danvers, Mass. 
Phone: Danvers 1870 





COMPLETE SYSTEM SPARE PARTS 
PACKAGING — Cabinets by 
CRAIG, _ installed au the 
TACAN ground station, make 
finding spare parts for the 
complete system easy and 
quick This installation in- 
cludes work bench with tool 





drawers. 
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SAFETY 


had, according to ompany ords 52 
hours of pilot time, of which 1,360 we 
icquired in Constellation aircraft His last 
hood check was Oct. 17, 1 und h 
requalified on L-749 aircraft De i: 2 
His last CAA first-class physical examina 
tion was passed April 1, 195 therefor 
he was not currently certit ed according 
to Civil Aw Regulation ompany 
physical was passed o1 | 


Rest period pnor to th 


ompany 
> time, all of which had 
Constellation He al 
fl ght mechan 


His last CAA phy 


5 } 


i 1 


tion was taken Aug. 23, | 
his last line check 


ty the 


ght Attendant 
wwe 21, was 
Lines February 5, as student 
ght attendant and was promoted flight 
ttendant March 8, 195 
Flight Attendant Clara Dor 
ig 23 Vas mpl ved | 
October 195 


attendant and 


ittendant November 


THE AIRCRAFT 


N 112A, a Lockheed model L-749A 
Constellation, serial number 2533, was 
vned by Eastern Air Line Inv Its 
manufacture wa ompleted as a model 
49-79-12 aircraft on August 1, 1947, and 
nverted to a 749A on Se ptember : 2 
50, in accordance with CAA specification 
N \673 Total flight time on the air 
frame was 29,941 hours. Powerplants were 
four Wrght Cvclon ngines model 
749C 18391 equipped with Hamilton 
Standard model 4360 propeller Tine 
nce overhaul on the engines varied be 
tween 488 and 1,337 hours (approved tim 
between engine overhauls is 1,925 hours 
Time since overhaul on the propellers 
varied the same as on the engines (ap 
proved time between overhauls on pro 


p llers is 3,850 hour 


Air Terminal Sought 
Across Victoria Lines 

London—A $14-million plan to build 
in 8-acre international air terminal and 
tirline headquarters across railway lines 
it Victoria Station, London, has been 
submitted to the Southern Region of 
British Railways 

Che preliminary plans also make pro 
vision for a 2,000-car multi-floor garag« 
with mechanical parking equipment 
Room is left for a helicopter landing 
platform which can be incorporated at 
the stage when the decision to create a 
central helicopter station in London 
has been made. 
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AVIA 





Complete Missile 
Organization 


needs men with 


PhD §MS_ BS 


Fuliy integrated program covers every aspect 
of major missile building. Intercontinental 
NAVAHO just one of over 100 sub and major 
projects Very interesting engineering cli- 
mote. Excellent prospects in growing opera- 
tion. Openings now 


MISSILE ELECTRICAL: SENIOR RI 
\l H POSITIONS ARE AVAILABLE 
R ENGINEERS h experience n 


FLIGHT TEST INSTRUMENTATION: 


engine 


ARMAMENT: A 


g 


ELECTRICAI MISSILE 
EQUIPMENT: Tt : 


MISSILE DEVELOPMENT ENGINEERING 
NORTH AMERICAN AVIATION, INC. 





EMPLOYMENT OPPORTUNITIES 


DISPLAYED RATES—- UNDISPLAYED 
$2.10 per line, minimum 3 tines To 


a : 
figure payment count 5 average words 


— N17 ‘ $2 \ : 
{ NATIONAL / ‘Ss! Sith Se Same 
COVERAGE / 2x severisin ne <_. Spqudpe dale 


Discount of 10 
~~ I pas 


Send NEW ADS to AVIATION WEEK Classified, P.O. Box | N. Y., for Nov. 12 issue closing Nov 
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ENGINEERS 


® Me's 


® Gas Dynamicists 


® Controls 


Ever hear of a SINGLE STAGE compressor 
giving a pressure ratio of over 5 to 1 with an 
fficiency better than any modern multi-stage 
axial? 


This and more has been accomplished by 
engineers at Republic Aviation Corporation, 
working in the advanced field of SUPERSONIC 
INDUCTION SYSTEM design. 


More difficult and challenging problems exist 
in designing and controlling these variable 
geometry iniets 

Creative-minded engineers on all levels of 
experience can contribute to these new and 
highly important components of supersonic 
aircraft. 


We'd be glad } 
prospects of a satisfying, high-paid future 
at Republic! Plus—our many employee 
benefits (including our now-famous 2-fold 
retirement income plan), Long Island living 
the most diversified way of life in America 
... in sports and recreation, in culture, 
in social pursuit. 


discuss with you the 


Please send resume, neluding details 


of your te chnical background, fo; 


Mr. David G. Reid 


Engineering Personnel Manager 


SPEPHMLIG AVIAVIay 
FARMINGDALE, LONG ISLAND, NEW YORK 








EMPLOYMENT OPPORTUNITIES 


ENGINEERS...PHYSICISTS 


NEW opportunities at 
otorola in Chicago 


give yourself and your family 
all the big city advantages ata 
relaxed midwest pace, while you 

ADVANCE YOUR CAREER . a 


Outstanding career opportunities are aa 


waiting at the many Motorola research 
and development laboratories inthe 
Chicago area. This is your opportunity 
to advance your career with a swiftly 
expanding company, working in the most 
modern and well instrumented labora- 
tories . . . with liberal employee benefits, 
including an attractive profit sharing 
plan and association with men of the 
highest technical competence. 

You'll like living in one of the beautiful 
suburbs of the playground of the mid- 








west, where there are endless social, 
cultural, and educational activities to 
choose from the year-round. Exciting life 
or quiet life—Chicago offers either. 


POSITIONS AVAILABLE IN: two-way Communications missile electronics 
e radio & TV (color) * weapons systems « computer application & 
design « transistor research & production + microwave systems « 
servo-mechanisms « physical chemistry « metallurgical eng. « field 
eng. « electronic sales eng. « drafting, design, & layout + aerophysics 
¢ radar & military electronics. 

write Mr. L. B. Wrenn, Dept. G, 4501 Augusta Bivd., Chicago 51, Ill. 


ALSO ... there are excellent opportunities in 
PHOENIX, ARIZ. and RIVERSIDE, CALIF. 


PHOENIX, ARIZ. Outdoor, relaxed liv- RIVERSIDE, 
ing the year-round, with lots of room to CALIF. 
grow (on the job and off) in this land of Planned communi- 
: ties, modern shop- 
sunshine. ping centers, ad- 
vanced schools, fine 
buys in homes. 
There's room to 
grow and more fun 
in Riverside. 


write to: write to: write to: 

Mr. R. Coulter Mr. V. Sorenson Mr. C. Koziol 
Dept. G Dept. C Dept. G 

3102 N. 56th St. 5005 E. McDowell Rd., Box 2072 
Phoenix, Ariz. Phoenix, Ariz. Riverside, Calif, 


RESEARCH SEMI-CONDUCTOR 
LABORATORY LABORATORY 





| MOTOROLA 





'The Future Comes 
| SOONER at RMI 


st rocket engis ompany 
You wu o 
‘ er of 


APPLICATIONS ENGINEER 


le post, working with 








TECHNICAL PLANNING ENGINEER 
Advance Design 
About 5 years 
in high-performar 
s desiral 
hiing thrust ha 
jet engine exp. 


nh requirements, ¢ 
prod 
U.S. CITIZENSHIP REQUIRED 


PERSONNEL MANAGER 
REACTION MOTORS, INC. 
First in Rocket Power” 


60 Ford Road Denville, N. J. 


Affiliated with the 
Olin Mathieson Chemical Corp 


| 
BRMiT 4 
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Lbit-W laste Me) Mint olielellate 


Not long ago this long-needed, lightweight escape cap- 
sule for jet aircraft was merely an idea in the mind of 
an enthusiastic engineer. Today it is a long awaited 
reality which will give our pilots added assurance and 
safety on their important missions as our nation’s 
defenders. What turned this “hunch” idea into a realis- 
tic accomplishment? The answer is creative engineering 
—our specialty at Goodyear Aircraft—where transform- 
ing ideas into working realities has become a habit. 


Here ideas are a prime commodity. Imagination and 
ingenuity are our raw materials. And to help put their 
ideas to work, our engineers have the most modern 
facilities available, including one of the world’s largest 
computer laboratories. Here, every idea has a chance. 


And many of them make the grade, as the record will 
show. Both in peace and in war, our engineers have 
turned their ideas into significant accomplishments that 
benefit nearly every aircraft in our skies. Airships, 


They're doing big things at 


missiles, electronic guidance and computing equipment, 
structural materials, plastics —the list is long and broad. 
And it’s still growing. 


This continued growth and diversification demand that 
our engineering staffs be expanded both at Akron, Ohio, 
and Litchfield Park, Arizona. Opportunities are unlim- 
ited for creative engineers in all specialties. So, if you 
have faith in your ideas and confidence in your ability 
to make them work, there’s a challenging career waiting 
for you at Goodyear Aircraft. 


Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are avail- 
able at nearby colleges. 


For further information on your career opportunities at 
Goodyear Aircraft, write: 

Mr. C. G. Jones, Personnel Department, Goodyear 
Aircraft Corporation, Akron 15, Ohio. 


GOOD/ZYEAR AIRCRAFT 


THE TEAM TO TEAM WITH in AERONAUTICS 
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APO, 4NC."'Heavyweights” in engineering and management are 
men with a wide range of experience. 


APO, FNC. offers positions which will give an unrivalled knowl- 
edge of the engineering field. 


APO, 4NC. manages, operates and maintains the wind tunnels 
and engine test cells of the Air Force’s Arnold Engineering De- 
velopment Center. 


APO, NC engineers work and associate with major propulsion 
and airframe manufacturers and their latest projects. 


APO, INC has attractive incentives: longer vacations, liberal 
hospitalization, retirement and insurance benefits and a new, 
fully accredited, company-sponsored, graduate degree program. 


Write: Lee C. Kelley, Box 162 


an Va OP ML Oy 


eee TOMA, 7073 
A i diar > Parcel fr t & 
ARNOLD ENGINEERING DEVELOPMENT CENTER 





VICKERS 


INCORPORATED 
OFFERS 


THE FOLLOWING 
OPPORTUNITIES 


AIRCRAFT SALES ENGINEER—SR. 
POWER PLANT SPECIALIST 


Engineering degree with knowledge 
of gas turbine engine—engineering 
or related accessories. 


AIRCRAFT SALES ENGINEER—SR. 
MISSILE SPECIALIST 


Engineering degree and experience 
with missiles or missile systems in 
the engineering or sales end. 


AIRCRAFT SALES COORDINATOR 
INSIDE COORDINATOR ENGINEER 
Engineering degree and experience 
with aircraft, aircraft engine, mis- 

sile or general sales. 


Phone R. E. Barlow 
Liberty 9-1122 


or address replies to 


VICKERS INCORPORATED 


Administrative and Engineering Center 
Box 302 Detroit 32, Michigan 











SYSTEMS and PROCEDURES 
ENGINEER 
ADMINISTRATIVE 


A leading mid-west aircraft manufac- 
turer has an excellent supervisory open- 
ing for a qualified man to head up a 
Administrative Systems and Procedures 
Department for a large engineering 
division. This position will require co- 
ordination with manufacturing and 
other company divisions. Applicant 
must have a good working knowledge 
of engineering organizations; college 
degree; 5-10 years experience. Excel- 
lent salary and outstanding fringe bene- 
fits. Send brief resume to 


P-3250, Aviation Week 
520 N. Michigan Ave., Chicago 11, Ill 
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new slant on 
SK YVW7RITIN GS 


New methods of instrumentation and data 
processing have changed the face of flight test. Today, 
it’s a bonanza of electronic adventure where 
aircraft write their own test history through telemetry. 
And nowhere is management interest in this field 
more evident than at Chance Vought where flight fest 
and instrumentation engineers find outstanding 
incentives and equipment. 
e A department of their,own, for example, where flight 
test specialists may, advance to top technical | 
or administrative positions. 
e@ Modern’ ground stefon equipment, including 
centralized and mobile automatic data reduction 
instrumentation facilities which incorporate 
analog equipment and PWM/FM and FM/FM 
telemetry systems. 
e Freedom to conduct electronic research and to build 
up, install and field test their own designs. 
e A complete Instrumentation Laboratory to facilitate 
exploratory work in instrumentation. 
You'll want to know more about our emphasis an 
experimental flight test, particularly if you are an 
electrical or electronics engineer. You can get full 
details — and an evaluation of your qualifications — 


by addressing a resume of your education 


Mis, Ve 
A 


———S a 
= 


and experience to: 


eo 
i 
ont? ty, 


Engineering Personnel Dept. 10-3 


-~ 
v 
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EMPLOYMENT OPPORTUNITIES 





APPLICATION 
ENGINEERS 


A long established manufac- 
turing concern, due to an 
expansion program, has im- 
mediate need for qualified 
application engineers. Indus- 
trial Sales experience of 
aircraft electrical compo- 
nents and an engineering 
degree or equivalent re- 
quired. Positions open in 
California and Metropolitan 
New York areas. 


Write letter of application giving 
full particulars to our Employment 
Department. 

















SCINTILLA DIVISION ” 
Bendix Aviation Corporation 2 
Sidney, New York 
Engineer, ME AE EE 
(For Electronicists) NUCLEAR AIRCRAFT “~ 
The big count-down has begun! In a matter of ENGINE TEST 4 
months, the tip of a Martin rocket will travel 
through space at a speed of 5 miles per second 
and moments later the first man-made satellite =< 
will reach its orbit. 
This event, the first of a series of 12 in the 
Martin-Navy VANGUARD program, will com- 
mence a new chapter in the short but exciting 
story of electronics. 
Today, no other engineering organization in | 
the world is more concerned with the outer-space Publication of research results in 
the appropriate classified or open ‘ 
electronics problems of tomorrow. literature Is encouraged. ; 
If you are interested, contact J. M. Hollyday, ro. oe ae ; 
Dept. AW-10, The Martin Company, Baltimore, 
Maryland. | nae 
J. R. Rosselot L. A. Munther 
Cincinnat, 'e \doho Felis idaho 7 ; 
ere ESE a - 
MUA 2A FEN 2 Pe er 
SA ae TI Nt OR CE m0 iz 
AVIAT 
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At, OFFERS YOU SECURITY 


G M’s long-standing policy of decen- 
tralization creates unlimited opportunities for 
qualified Electrical, Mechanical Engineers and 


Engineering Technicians 
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DEVOTED TO 
RESEARCH 


. —- MISSILE GUIDANCE 

~JET ENGINE FUEL CONTROLS — COMPUTERS 

— COMMUNICATION EQUIPMENT — CIVIL DEFENSE 
AVIATION— AUTOMOTIVE ELECTRONIC PRODUCTS 


AC'S new, modern 225,000 





square feet, glass-masonry, alu- all offer you personally, opportunities that demand 
minum plont (being built in sub- Pe: z 7 ; 
: investigation. To arrange personal, confidential 
urban Milwaukee) is another step 


in GM's Electronics Division's interview in your territory, write today to 
Permanent, Progressive Program. J Mr. John F. Heffinger, 


Supervisor of Salaried Personnel. 


oh epi weed AC THE ELECTRONICS DIVISION 
General Motors Corporation 


write to us today. 
Milwaukee 2, Wisconsin Flint 2, Michigan 
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organization. 


dising program. 
departments. 


ger level. 





EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES DIVISION 


REGIONAL SALES MANAGERS 


e Executive management experience necessary in initiat- 
ing and administering sales programs. 
e Experience in supervising and directing a sales 








e Aircraft Background desired. 


REGIONAL SERVICE MANAGERS 


© Travel out of and headquarter in Wichita. 
e Aircraft maintenance background desirable. 
¢ Must be competent pilot. 


PARTS MERCHANDISING MANAGER 


¢ Must develop and administer a spare parts merchan- 
e Must aid dealers in setting up and operating parts 


¢ Must have automotive parts experience on zone mana- 


CESSNA 


If you meet these requirements and are interested in an unlimited oppor- 
tunity with the World's Leading Producer of Executive Aircraft, send your 
resume and recent photograph to the Professional Placement Supervisior, 
Dept. AW, Cessna Aircraft Company, 5800 East Pawnee Road, Wichita, 
Kansas. (No phone calls, please.) 














SYSTEMS _ 
EVALUATION 
ENGINEERS 


Inertial Guidance System for 
Advanced Air Force Missile 


Unlimited opportunity for professional 

growth for engineers with experience 

in the following areas 

SYSTEMS ANALYSIS—Evaluation method 

and techniques, data requirements, error 

analysis 

PROJECT ENGINEERING—Planning func 

tions, program scheduling, facility re 

quirements 

DATA ANALYSIS—Analog and digita! 

data reduction procedures and equip 

ments 

INSTRUMENTATION—Electrical and me 

chanical design of ground and airborne 

instrumentation 

TELEMETRY—Ground and airborne telem 

etry systems and telemetry checkout 

equipment 

Forward confidential resume. No refer 
contact without your permission 


Technical Personnel Dept. 674 


AFA 


Division American Bosch Arma Corp. 


Roosevelt Field, Garden City, L. 1., N. Y. 








AIR FRAME 


Nationally operating firm with diversi- 
fied products has an expanding air 
frame sub-contract division that is highly 
respected in the industry and can offer 
exceptional opportunities to qualified 
men in the following fields: 


Estimating 
Coordinating 
Process Planning 
Tooling 
Production Engineering 
Production Control 
Supervision 


We are seeking men with air frame ex- 
perience who are personable, capable 
and who want interesting and challeng- 
ing work with opportunities for ad- 
vancement. Midwestern location. Send 
resume of education, experience and 
present earnings to Personnel Manager, 
The Brunswick-Balke-Collender Com- 
pany. Muskegon, Mich. 








DEPARTMENT 
HEAD 
AERODYNAMICS 


—TO $16,000 


Expanding west coast missile 
manufacturer has opening for 
man to head up the newly com- 
bined aerodynamics and flight 
control sections. 


10 years minimum experience. 
Prefer advanced degree in 
Aeronautical Engineering and 
ability to participate actively in 
flight controls analysis. Super- 
visory experience required. 
Facility interviews offered to 
qualified responders. 


Reply in confidence to: 
P-3254, Aviation Week 
P. O. Box 12, N.Y. 36, N.Y. 


CHEMISTRY 


PROPELLANTS 
ENGINEER 


To the man who joins « 

planning department 

unusual opportunity to pioneer 
with the firm that ix known for it 
pioneering leadership in the ro 


industry, Reaction Motors 


Yo work on our techn 

team W include preli 

long range planning, engine 

analysis an ndvanced desixz 

in the area of solid propellant 

You should have a good backgroun 
the internal ballistics of selid pro 
pellants, theoretical and practical 
experience with the design of solid 
propellant grains, and also know how 


© integrate grain, and case design, 


U.S. Citizenship Required 


Please send complete resume in 
confidence, including salary re 
quirements, to Personnel Manager, 


REACTION 
MOTORS, INC. 


Firat in Rocket Power’’ 
60 Ford Road, Denville, New Jersey 
Affiliated with the Olin Mathieson 
Chemical Corp. 
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District Representatives 
WASHINGTON & DAYTON 


Major manufacturer of air- 
craft engines and a leader 
in the field of propulsion 
systems is seeking 2 repre- 
sentatives, one for Wash- 
ington, D. C. and one for 
Dayton, Ohio. High level 
and challenging position for 
an individual possessing a 
thorough knowledge of mil- 
itary liaison duties and ca- 
pable of earning up to 
$15,000 per annum. Send 
complete resume including 
current earnings, education, 
and experience to 


RW -3288, A 


Box 


All replies held in 
strictest confidence. 











aaa ae 


MR. PROMOTABLE 
ENGINEER 
TO 810.000 


We need.a couple of junior engi- 
neers ready for heavy responsi- 
We are expanding 
electronics, need top talent and 
pay top prices. 


bilities. in 


Write in confidence to: 
P-2963—Aviation Week 


Classified Adv. Div. P. O. Box 12, 
New York 36, N. Y. 





HELICOPTER PILOTS & MECHANICS 
JOB OPPORTUNITIES AVAILABLE 


Belt 47 
Sikorsky 8-55 
Sikorsky 8- 
ROTOR-AIDS, INC. 
P. 0. Box 1850 Ventura, California 





| ity with every metropolitan shopping 





If you have been looking for an Employment Agency 
that is skilled in the STATE OF THE ART of 
Technical Recruitment and RELIABILITY OF IN- 
FORMATION concerning positions, why not con- 
municate with us at once! 
FIDELITY PERSONNEL SERVICE 
9218 Chestnut St. Phila. 7, Pa. 
Spectaliate in Actation ond Electronica 
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EMPLOYMENT OPPORTUNITIES 


HERE’S WHAT YOU CAN 
LOOK FORWARD TO ASA... 


FLIGHT ENGINEER 


WITH | 


e A Career with a Future 
e Retirement Plan 


| e Annual Sick Leave 


e Paid Vacation 
e Group Insurance 


e Liberal Free Transporta- 
tion for You and Your 
Family Each Year 


Re lle 


Yes, here is a career opportunity with a 
real future! You not only get all of these, 
and many more, benefits as a TWA Flight 
Engineer—you start out at $330 per month 
as a student—$485 per month as a Flight 
Engineer plus regular future salary increases. 
Beginning with the third year, 
Flight Engineers receive monthly base pay and 
guarantee of 60 hours of flight pay. 
Here are the qualifications: Between the ages 
of 23 to 35; normally 5'7” to 6’2” inclusive; 
high school diploma or equivalent; pass CAA 
Class II physical (no waivers). Technical quali- 
fications include: Broad A&E experience and 
must have CAA A&E Licenses before entering 
training class; pass examinations for student 
flight engineer. 
There’s a wonderful future waiting for you with 


TWA. Write today to Mr. R. Paul Day, 
j Employment Manager. 


MECHANICAL 


MUNICIPAL AIRPORT 
KANSAS CITY, MO. 
Inertial 
Enjoy Challenging Opportunities in the further development 
and systems testing of Inertial Guidance Systems and their 


System 
‘Program 
Servo Loops in the most versatile laboratories in the country. 
Work with the top men in the field and with the finest 


test, research and development facilities. New plant being 
added in suburban Milwaukee as a part of Major, Permanent, 





. 


| Expansion Program. 


AC will provide financial assistance towards your Master's 
Degree. A Graduate Program is available evenings at the 
University of Wisconsin, Milwaukee. 

GM's long-standing policy of decentralization creates in- 
dividual opportunity and recognition for each Engineer hired. 

Milwaukee offers ideal family liv- , 

| ing combining small town hospital- 


Recent EE, ME 
Graduate 
Inquiries 

Also Invited 


| and cultural advantage. 


For personal, confidential inter- 
view in your locality send complete 
| resume to 
Mr. Jobn F. Heffinger 
Supervisor of Salaried Personnel 


THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


MILWAUKEE 2. WIS 





EMPLOYMENT COP ORES 





weank-y og Bo 





his ca 
vVEW VORA: P.O 
CHICAGO: 520 N Wi wh An 


ENGINEERS ons ANOnLES i sw. ain St ; 

PHYSICISTS  ROSITIONS VACANT 

MATHEMATICIANS en 5 Seen Seaton Ses 
t t t integrated to 


cal and electronic devices 
»ver-all aircraft control systen Electrical 
are invited to investigate challenging and creative work on Engineering degree or equivalent and 
ol optical rf 


ADVANCED WEAPON SYSTEMS ystems, Excellent 


available to men seeking ider 
ADVANCED TARGET SYSTEMS fast moving engineering group. 
in the recently organized Advanced Development Division of | Sele Sen Ieee M. Sowdherne 





: ‘ | pea Ser mm ized base type seperation 
RADIOPLANE COMPANY | on large ‘municipal airport.” Distributor 
well known pan 0 hes P-3269 a. ation 
Week 
Engineers with experience in Electronic and Electro- mechanical systems 
5 oa 3 : aly ; : POSITIONS WANTED 
analysis, design and development; Aeronautical Engineers with preliminary 
design experience; Electronics Engineers with microwave electronics and elec- | Senne Cees geeks cenptegunent, FESS Sours. 
or ours onvair captain en a 
[wo year to citizenship Famil resume 
first letter PW-3166, Aviation Week 


tronic countermeasures experience; 
Physicists who have worked in operations analysis, microwave electronics 
al . P ' . ' - cs and Air Force contracts can be obtained for you 
radio frequency propagation phenomena; | by experienced Dayton representative. PW 
51, Aviation Week 
Mathematicians who have experience in operations analysis and in digital com- — * 

P P 5 etal co Scheduled Airline Chief Pilot 10,000. brs 
puter problem analysis. vad admin tive, technical and fligh 
We are endeavoring to staff a number of senior engineering and scientific posi- 
tions. We place a premium on training and experience. 


Personnel Mgr., A-1 sb-comtras 
Radioplane Company pan eee cere 
8000 Woodley Avenue sived eGines. Age 46. © one B nine 

Van Nuys, California — — 


Send complete resumes to: 





SELLING OPPORTUNITY WANTED 


Manulecturers Agent nny years as engi- 
nee an aies manager al i i aut 
m« ve fields wants new lines 

missile and industrial accounts ir Ohi 
Michigan. RA-3263, Aviation “Week 








Royal Aircraft Needs 


“ROYAL” SALES EXECUTIVES || srmve seme 


OPPORTUNITIES facturer. Must have heavy experience 
i i i Will be 


in engineering administration. 
WITH , responsible for all engineering man- 
essary for us to add two high caliber sales power coutsel, coimeting, oyetems and 


executives to our staff. procedures. 


ROYAL The man we want is now probably 
AIRCRAFT eVICE PRESIDENT — SALES Sane 2 Se a. 
’ organization. Concerned personnel in 


PRODUCERS OF Yop-tovel management background — our organization are aware of this ad 
sary to organize and direct extensive sales and all inquiries will be handled in 


’ 
AMERICA’S program. Aircraft background preferred. strictest confidence. Salary is open as 
we know we must pay a top price to 


OMY ALL NEWT @ REGIONAL SALES MANAGER | | Siw: “* “™ eS" 


FIVE-PLACE 
. . . Send resume to 
TWIN ENGINE Must have considerable experience in or- 
P-3252, Aviation Week 


ganizing and supervising distributor opera- 520 N. Michigan Ave., Chicago 11, 111 


AMPHIBIAN tions. Current pilot rating desirable. Must 
’ 


be free to travel. 
es: R OYAL 7 AIRLINE CAPTAIN 
‘ if ode moet these requirements and are Desires position as executive or corporation pilot 


Domestic & International experience as Captain on 


Extensive expansion program makes it nec- 











interested in a real challenge, send your multi-engine aircraft. Currently flying as same 
Excellent background in sales and organizational 


” a 
GULL resume and a recent photo to duties. Age 31, height 6°1”, weight 167. A com- 


plete flying and personal resume available on re 


MAX |. BLACK _— [PW-3278, Asiation Week 


Cla Aris Box 12, New York 56, N. ¥ 


7 ’ a | 
R 0) a | Ai r ¢ r a { ( () r 6784 W. National Avenue ANYTHING within reason that is wanted in 
° Milwaukee 14, Wisconsin the field served by Aviation Week, can be 
quickly located through bringing it to the 


(Subsidiary of Kearney & Trecker Corp.) attention of thousands of men whose inter 
est is assured because this is the business 


paper they read. 























AVIATION WEEK, October 29, 1956 





CLASSIFIED S EA R oR HY L | G Hd T S 3 C T | ‘@) N ADVERTISING 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 








Deal Directly 


orm [| | WRIGHT—P & W 


120° clear span 
by 200° depth 


ea ENGINES & PARTS 


All Steel Constructed. Excellent mone- 
tary saving and good delivery if you 
are considering the construction of a 
hanger of this size 


TRADE-AYER COMPANY 


Linden Airport Linden, N. Jj 
Hunter 6-7690 








Immediate Delivery 
We stock, overhaul, and instal! 


PRATT & WHITNEY WRIGHT 


R1830 R1820 


75 92 94 202 56, —72 


R98 R1340 R2000 


and our most popular DC3 engine 





R1830 - SUPER - 92 


ENGINE WORKS 


* 
ae. | p Ar 
Lombert Field Inc St. Lovis, Mo. ss «. ae Q Z mn Ee 7139 Vineland Avenue, 


North Hollywood, California 


DC-3 S At } We POplar 5-6202 
\\ @CORPORATION STanley 7-8374 
FOR SALE 


We are owners. 


LEEWARD AERONAUTICAL MARTIN 202 
SALES, INC 


P.O. BOX 233, MIAMI 48, FLA 4 j IDEAL FOR 
/ AIR BORNE 


ELECTRONIC 


HELICOPTER TEST BEDS 


Hiller—Model UH-12B. Very low air- 
frame and engine time. 


Perfect Condition. . ’ 
EAST COAST AVIATION CORPORATION FOR SALE 
ngine 























Bedford Airport Lexington 73, Mass. 





Fast - quiet — the fastest and quietest of post-war twin-engin 
aircraft (270 m.p.h.). 


CONNECTORS Spacious cabin — will provide executive interior of superlative 
’ wide x 7’ tall x 3349’ long). 


size (9% 
STOCK DELIVERY—AUTHORIZED DISTRIBUTOR size (9% 
BENDIX CANNON DAGE IPC WINCHESTER 
2102 Market St 1"? t l’a LA) 7 - 5285 
HAROLD H. POWELL CO. In excellent condition — operated in scheduled airline service 
(engines zero T.S.O.). 


REASONABLY PRICED — Will also consider long-term lease. 


keep your weather eye out for This aircraft identical to others currently used by scheduled airlines. 


Weather Eye Believe scheduled airline maintenance can be secured. All airworthi- 


ness directives current. Send inquiries direct to owners — 


smaller : 
igiwer Flight RADAR PIONEER AERONAUTICAL SERVICES 


custom fitted to your plane 
P. O. Box, Bridgeton, Mo 615 Meadows Bidg. ¢* Dallas, Texas ¢* FOrest 8-6182 





Modern — low-wing, flush riveted, tricycle gear, built-in hydraulic 
steps at rear. 
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SEARCHLIGHT SECTION 





ae STAGES Co UP RT eng ie 


4 WORLD’S FOREMOST 


¢ 


Deal Directly 
with Owner DOUGLAS 
LODESTAR RY -— DC-3 
re dio, 26 passenger, 
: Wright powered, 
SERVICE CENTER ; fe maler sched: 
uled airline, being 


used 7-10 hours 
daily 


Inspection Radar 4 pateonsted in sale lease back, straight 
t ease or will consider outright sale 
Maintenance Interiors On tong term tease, monthly onnbet 


lowest ever offered 


mentation | Engine Change 
aaete 2 ‘ . TRADE-AYER COMPANY 
Modification Exteriors Rintee iveast ie a 


Overhaul Radio Hunter 6-7690 








LEAR \| LEASE 


AIRCRAFT ENGINEERING DIVISION AVAILABLE IMMEDIATELY 


anta Monica Airport, Santa Monica, California 

Builders of the Incomparable Learstors re C-46F Passenger—5S0 Payloader seats, 
new interior, zero-time throughout. Will 
lease for U. S. or foreign operation. 
Aircraft located at Miami International 
7 TO 10 DAYS’ Airport. 


oe NATIONAL AERO LEASING CORP. 


cis RADA 
cea C-band P. O. Box 184 Cable: Airland 


iomi 48, Fi NE: 5-0734 
CORRECT RADOMES for X or C BAND Miami 48, Fla 





FOR SALE 


Three HS Sikorsky Helicopters with large in- 
ventory parts. Stinson Field Aircraft P 
Box 1738 San Antonic Texa CApital 
11-8434, 


0. 


New Bell 47 D&G Weticagter ee. ' /3 off list. 
Stinson Field Aircraft P. O s 
Antonio, Texas CApital 4-84 


e- 12s Northrop ee = Ctame, 


yn id tion, low time : trade Stir 
eld Aircraft r. © eee l s an Ant 


Texa CApital 


F-S1-D North American po en tans. 


F 


ted juant low time, excellent « i 
acdy o go ell, trade 

eld Air« ft P Box 

xas CApita 11-8434 


an 


excellent 


lim - 


a Sale—private airport near N. v. Cry 


mangars warehouse nq. Jat 


Broadway, N. Y. ¢ 





IMMEDIATE DELIVERY 
R-1830 — R-2000 
CYLINDERS CRANKSHAFTS 
& MASTER RODS 
Associated Products of Amerton, 8 Inc. 


175 Fifth Ave., New York 10 
ORegon 4-0310 Cable: APROAMER NY 











y R/W has the reinforced do able shell 





WANTED 
LOCKHEED LOADSTAR 


Must Be Clean, Well Equipped 
and Ready To Go 
W-3245, Aviat Weel 

Adv. Div., P.O. Box 12, N 








Remmert-Werner WANTED 


St. Lovis Florida Toledo CONVAIR 240 or 340 


Lambert Field Pompano BeachExpress Airport 
Send Complete information and Price to— 
Lodestar DC3 Beech =P .9088. Avietion Week 


Specialists in Conversion Maintenance Overhaul 1125 W. 6th St., Los Angeles 17, Calif 








WANTED 
WANTED 
SUPER TWIN BEECHCRAFT DC-3 OR C-47 


1955 or 1956 Model 
Must Have Low Time - - State Lowest Cash 
Price W-3247, Av 


W-3243, Aviation Week ’ ‘ +" 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y Class. Adv. Div., I 


Must Be Converted and Ready To Go 











Lambert Field 
St. Louis, Mo 
, inc. PErshing 1-1710 


has factory fresh, dated 


DEICER BOOTS 


DCc3 lodestar Beech 








F 51-D 
North American Fighter Planes, 
limited quantity 
Sell, trade or lease 
STINSON FIELD AIRCRAFT 


P. O. Box 1738 San Antonio, Texas 
CApital 4-8434 











FOR SALE—GRUMMAN MALLARD 


Serial =3-50 class: Model 73 excellent throughout 
accumulated total flying time 873: hrs. to date since 
new; two spare engines chromed cyl. zero time since 
major overhaul. OPEN TO NEGOTIATION 


EVEREADY 
805 Housatonic Ave Bridgeport, Conr 














“PROFESSIONAL SERVICES 











= “Take a Heading for Reading” 


for the BEST MAINTENANCE © OVERHAUL © MODIFICATION © INSTALLATION 


READING AVIATION SERVICE, INC. 
Municipal Airport Phone 3-5255 Reading, Pennsytvania 








KIRBY AND COPE ASSOCIATES 
HUMAN FACTORS 

Consultation on the design and utilization of me 
chanical and electrical equipment to suit man’s 
physiological and psychological capabilities 
Specialists in the cross-application of physical sci- 
ence and engineering with biology, medicine and 
psychology 

1515 Ramblewood Road Bait imore 12, Md 

Tel. ID 3-3609 or PE 2-8839 








ie RADAR + DME 


BENDIX if 
sPERRY May fra AUTOMATIC PILOTS 
LEAR ROCHESTER AIRPORT NAVIGATION AND 


PHONE GENESEE 7301 COMMUNICATION SYSTEMS 











UNUSUAL OPPORTUNITIES 
can be found each week in the 


SEARCHLIGHT SECTION OF 
AVIATION WEEK 








FRIENDSHIP ae 
car, limo, & 


7S Eee =F =P FE TT 


TO WASHINGTON — BALTIMORE |-ea® 


40 min. to Wash. — 20 min. to Balto, 
Complete facilities — no waiting 


hotel reservations. 

PAN-MARYLAND 
Fl *. AIRWAYS, INC. 
+” Friendship Airport, Md. 


CAA certified 
repair station 
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DEP 


SEARCHLIGHT SECTION 


AIRCRAFT COMPONENTS! 


ALL UNUSED! VALVES TRANSFORMERS 


‘ Quantity Part N 
IMMEDIATE DELIVERY Guentity Past Oto. 7° MPI, 


1 MPT6 
FROM ONE OF THE WORLD'S LARGEST STOCKS 217 TF1AQO1AH, NYTC, 
OF AIRCRAFT PARTS! 2528 


INSTRUMENTS 


Quantity Part No. 


753-300 
3907-1H-A1 
586BK-0115 
24113-1-20, Re + 
A5A12-180 Rg + 


Description Manufacturer 


Unloeder 
Trans 
Trans 
Trans 
Trans 
Trans 
Trans 
Trans 
Trans 
Trans 
Trans 
Trans 
Trans 


Balto 
Balto 
Balto 
Balto 
Balto 
Balto 
Balto 
Balto 
Balto 
Balto 
Balto 
Balto 


Emergency 
Regulator 


Solenoid 
Check 


Description 


Control Unit 

Turn & Bank Indicator 

Air Speed Indicator 
1G Accel T 
12G Accel eter Ti 

Transmitter 








Co. 


+ 
Swwad-OKMeau 


won 


T200 
T2100-3A 
ANS5735-1 
xW8610 
36001-1C-3-A1 
#162 


68E 
EA41-A2 
AYLZ2284S 
828-13Z-Z 
828-12Z-2 


727-70Z-2 
727-72Z-2 
727-73Z-2 
727-74Z-2 
2227-11-D3A 
131D100 (R83CNL- 
131D100) 
412292-AA 
254BK-6-052 
10078-1AG-A1 
1506307 
1506313 
1516451 
ns 


24100-14B-4-A1 
EA528-BP-739 
Mod. TJS6A 
TTO-1A 
TA-12B 
BC-733D 


Directional Gyro 
Directional Gyro 
Vertical Gyro 
Direction Indicator 
Pre-Stal Detector 
Magnetic Indicator 
Indicator 
Micro Positioner 
Oil Temp. Indicator 
Carburetor Air Temp. 
Indicator 
Air Temp. Indicator 
Air Temp. Indicator 
Air Temp. Indicator 
Air Temp. Indicator 
Tachometer 
Ait Indicator 


Fuel Indicator 

Diff. Press. Gauge 
Com 

Oil Press Gauge 
Fuel Press Gauge 
Fuel Level Gauge 
Liquid Level Transmitter 
Intervalometer 

Hyd. Press Indicator 
Transmitter 
Telemeter 

Position Meter 
Transmitter 

Receiver 





~_— 
+ uve 
00-04 “Mawnan @-0-Ow-n- = 


— 
ol 
ee 





ACTUATORS 


Quentity a No. 


G-904 
Gytcat 63 


189W 

Ri 70-M1 
R170-M6-3 
R174-M6-9 
R174-M6-10 
R174-M6-11 
D15485-15 
D15485-16 


Manulecturer 
White Rodgers 


164CVL-1A sted. A10087 


164BK Mod. 


164KP1 Mod. TOOAPI 
1e4arT-2 Mod. BBOSA1 
164DP-4 Mod. A100AP 


1110) 
R118 


400JE Mod. BC1ON-1 
400DA Mod. A100A4 


420DY 


420EC 
400FJ Mod. A100AW1 
31 


Lear 

Airborne 

Lear 

Lear 

Leer 

Lear 

Lear 

Air Associates 
Airesearch 
Airesearch 








Quenti 


CYLINDERS 


Part No. 


M870036B 
WK-982510 
982511 
982511-915 
WK9825128 


ity 


Manutecturer 


Welter Kidde 
Walter Kidde 
Walter Kidde 
Walter Kidde 
Walter Kidde 
Walter Kidde 
Walter Kidde 
Walter Kidde 
Walter Kidde 
Walter Kidde 





rm 
C4 he BHHeeO 


- 
_ w- w= 
~@ecoau-wouwnws 


_ 
~ 


8504938 


sMOWa4 “OO VUGUNM “Ven -OuUNMww-— 


Quantity Part No 
17 EYLC2334 
EYLC2434 
FD65-6 
MML-28F 
1225D-0460-02 
00 


423 
189 


Eclipse-Pioneer 
Superior Elec 
General Electric 


Co. 
Co. 
Co. 


United Trans 
United Trans 
United Trans 
United Trans. Co. 
United Trans. Co 
SMC Mfg. Co 
Chicago Trans. Co. 
Chicago Trans. Co 
Chicago Trans. Co 
Chicago Trans. Co 
Chicago Trans. Co 


Standard Transformer Co. 
Standard Transformer Co. 
Standard Transformer Co. 


MOTORS 


Quantity 


Part No. 

ae SBA25D-J48 
SBA4ONJIA 
5PD 65-MB1 
A42A9390 
BYLM41001 
32710 
1225D-0460-02 


7100F 24V-DC .625 
RPM Timing Motor 





Regulator Quantity Part No. 
Relief 
Pressure 


1830-43 








ENGINES 


Description 
Wright 
Wright 
Wright 

Pratt- Whitney 








Quentity 





Part No. 


902009 

Type AV14C 2.4V 
AYLF2109-3 

BX 42-7 


68G264 
801 west -114 


SPECIAL PARTS 


Description 


Brake Line Assembly 
Cylinder Lock Assembly 
Crankcase Assembly 
Pump Assembly 

Drive —_ for R1820-97 
Cap Assemb/ 

Power Unit 

Turbine Heat Exchanger 
Heater Exchanger 
Heater 

Heater 

Heater 

Heat Control Switch 
Heater Ignition Switch 


Ballast 

Reducer Accumulator & Adapter 
Control Valves Motor 
Tempereture Bulb 

Dynemotor 

Inverter 

Water Separator 

Filter 

Filter 


Nose Assembly 
Shaft for 1830-43, 90, 92 
Shak 


East Coast Acroneuticel 
Airesearch 


Surfece Combustion 
Surfece Combustion 
Surfece Combustion 
White-Rodgers 
Surfece Combustion 
Dynemic Air 
Vapor Car 

General Elec. 
General Elec. 
General Elec. 


Barber-Colemen 











Our cataleg of AN hardware will be sent on request. 


Centact us for your requirements. | 
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COMMERCIAL AIRCRAFT PARTS CO. 


1956 


4101 CURTIS AVE., BALTIMORE 26, MARYLAND ®* 


TELEPHONE CURTIS 7-3300 


97 
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When Aviation Buyers Go to Market... 


Be Sure Your Product or Service Is There 


= yor Be 
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Aviation’s Only Source 
for Complete Buying Information 


Offers Advertisers Exclusive Advantages 


@ SECTIONALIZED FORMAT FOR EFFICIENT USE BY BUYERS 


Aircraft, Missiles, Supporting Groups, Nuclear Power Systems, Airlines Airports and 
Avionics sections are set up to provide a quick and ready locator for all products, com- 


panies and their advertisements. 


BUYERS ARE DIRECTED TO ADVERTISEMENTS 


Manufacturers’ product listings are keyed to their advertisements through “see adver- 


tisement page” references. 


ADVERTISER'S PRODUCT-LISTING BOLD FACE 


Companies advertising in the Buyers’ Guide are listed in Bold Face in the appropriate 


section. 


READER SERVICE CARDS ARE KEYED TO ADVERTISEMENTS 


It’s an easy matter for buyers to request additional information about your product or 
service. Many thousands of reader inquiries have resulted from the 1956 Buyers’ Guide, 
coming almost exclusively from engineering-management men, research scientists and top 


military men ... the men who do Aviation’s buying today. 


YEAR-ROUND SELLING POWER ASSURED 


Week after week, since the 1956 Buyers’ Guide was published last December, reader in- 
quiries have been streaming in and are still coming ten months later, even as the 1957 
Buyers’ Guide prepares to go to press. 


AVIATION’S LARGEST ENGINEERING-MANAGEMENT AUDIENCE 


The Annual Buyers’ Guide is a special service issue which last year provided the industry 
with 592 pages of the latest detailec procurement information. Included were 37,500 cross- 
referenced company and product listings and 22] pages of advertisements describing 
manufacturers’ products and services to aviation buyers across the United States and in 88 
different countries. Aviation’s largest audience of engineering-management men, research 
scientists and top military men —the men who do Aviation’s buying today — will receive 
copies of the Buyers’ Guide through AVIATION WEEK'’s circulation* (industry's largest) 
and through additional circulation gained through extra-copy orders from industry, the 
military and foreign countries. 


SPECIAL DISCOUNTS ON MULTIPAGE AND CATALOG-TYPE SPACE 


Your AVIATION WEEK representative will gladly help you plan your advertising to 
make most economical and resultful use of the Buyers’ Guipe. Contact Him or Write 
AVIATION WEEK BUYERS’ GUIDE, 330 W. 42nd St., New York 36, N. Y. 


*Average net paid ABC circulation December-June 1956 57,900 
Published December 1956 Paid circulation of current issve 62,905 
Recent readership research by Advertising Research Foundation shows 
1.4 readers for every subscriber copy of AVIATION WEEK's readership 
determined by personal interview using strict recognition test. Current 
print order copies 66,779. 


1] Buyers Guide @ @ Avarion 


A McGRAW-HILL PUBLICATION 





Altit 


jes high above ceilings for today's aircraft are simulated 





n this chamber. 


Framed in this doorway... 
vital questions for engineers 


How will it work in the air? At what altitude? For 
how long? To get the answers, nothing is spared to 
provide with top-not h 
equipment at North American's Division. 

Facilities include 16 completely equipped labora- 
a new air-conditioned engineer- 


engineers necessary and 


tories. In addition, 
ing building will soon be completed. 

The Columbus Division has prime 
for all North American’s aircraft projects for the 
Navy—from concept through flight. It is a vigorous, 
completely integrated organization where advance- 
ment is based on individual recognition. If you are 


like an 


responsibilities 


an ambitious engineer who would unusual 


career opportunity, you owe it to your future growth 
to find out about openings in your field with us. 


OPPORTUNITIES IN EVERY PHASE OF AIRCRAFT ENGINEERING 


Aerodynamicists. Thermodynamicists, Dynamicists, 
Stress Engineers, Structural Test Engineers, Flight 
Test Engineers, Mechanical and Structural Design 
ers, Electrical and Electronic Engineers, Wind Tun- 
nel Model Designers and Builders, Power Plant En- 
Research and Development Engineers, 
Engineers. 
Get the full story. 
Personnel Manager, 
can’s Columbus Division, 


gineers, 
Weight 
Write 
Dept. 506, 
Columbus 16, 


today: Mr. J. H. Papin, 
LOAW, North Ameri- 
Ohio. 


THE COLUMBUS DIVISION OF 
NORTH AMERICAN AVIATION, INC. aes 
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SubcontraGors 
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Manufacturing Company 
ASHEVILLE’ WORTH CAROLINA 


Wew York Angeles (38 
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FAIRCHILD ENGINE DIVISION 





AND 


GAS TURBINE LABORATORY 


If you are keenly interested in Research, Design 
or Development, and the modern gas turbine 
engine is either your field of experience or center 
of interest, contact . . 


Felix Gardner 

Fairchild Engine Division 
Commack Road 

Deer Park, Long Island, N. Y. 
(All replies confidential) 


ae 
FAIRCHILD 


Cree PAR, t. 2, wm 


A Division of Fairchild Engine and Airplane Corporation 


.. WHERE THE FUTURE IS MEASURED IN LIGHT-VEARS! 
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LETTERS 





fviation Week welcomes the opin- 
ion of its readers on the issues raised 
in the magazine's editorial columns. 
Address letters to the Editor, Aviation 
Week, 330 W. 42 St... New York 36. 
N. Y. Try to keep letters under 500 
words and give a genuine identifica- 
tion. We will not print anonymous 
letters, but names of writers will be 
withheld on request. 
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splash the whole post-war dreary story of ; » Vv ~ 
British aviation, and Bill Waterton’s hand shille d By . how 
‘le for that, too! The deflated, deteriorated, d 


British taxpayer has paid out fiasco called the National Ai 
1] 


md happy 


slamorized 


raft Show left 


was responsil 
Wha the 
for junk ait 


tion line runs into a nin 


raft straight from the produ me co 
figure number Shad Howar nd Doolittle 
For my money, Bill Wa you Thompson Trophy Race? 
British air It ‘ve be ised to The 
single person, National Air lam-bang, 
iffair w ‘ ke the hind 


mo not ile nt¢ tcrs 


ind not in dollars 


terton is more important to the 
craft industry than any other 
if only for the sole reason, whilst commit- rip-roaring 
ting the unforgivable sin in this bear Gar 


i 
den of Eden, of having the guts to write and Armed For 


102 


7 


time 
upplie 
ift and 


SPEC 


Answer to Railroad 


NIMC Tee 
taken into 
uirlines but 
from regulation since the 
or reduced bids on militar 
traff under S« 22 of the _ Interstat 
Commerce Act which the House Inte1 
state Commer Committee wanted to 
1} 

e of military aircraft 
only five transport-type 
lease to the supplemental air carriers fron 
the Air For ind two from the Navy 
1 CAA compilation early this 
vear To our knowledge, no added mil 
tary planes are being flown by these carriers 
Earlier there 
ut the 


planes were on 


according to 


more planes on lease, 
recalled by the serv 


had 


were 
were mostly 
the carriers 


maintenance 


Anvhow 
substantial sums in 


C Or sold 
to invest 
ind improvements 

KenpaALL K 
Director of 
Aircoach 
Washington 


Hoy I 
Publi 
lransport 


D.C 


Relations 
Association, Inc. 


AVIATION WEEK, October 29, 1956 





Yes, the higher ind faster 


siles fly, the more you need tl 


pendability LEACH is tamous for. One 


“special” relay, fitting comfortably in the 


palm of your hand, can mean the difference 

between a successful mission and a lost plane. 

The uni jue problems brought about by 

higher and faster flight can only be solved by 

special devices designed around their solu- 

tion... . system designed. And that’s where 

when Manhattan Island Leach Relay has earned its industry-leading 
reputation; we invite the design challenges 

that others avoid .... build rather than avoid 

- 4 the “difficult” relays. Here, for example, are 
looks like this eee three serious aircraft problems and the Leach 
Relays (each a complete, hermetically sealed 


control package) that solved them 


iB ON THE GROUND incort 
’ phased ground power ould 
: i 
~ serious equipment dai lace 
; 


LEACH’S ANSWER 9243 Phase-Sequence Re- 
lay, which includes a 3-phase stall torque motor 
and control switches. Unless the predetermined 
phase sequence is applied at normal voltage, th 
relay will not allow the main contactor to close. 


IN THE AIR relays must operate 
from low-level indicators (thermo- 
couples, subminiature tubes, small 


7 slip rings) and shock resistance is vital. 


LEACH’S ANSWER... . 9281, a combination of 
relay and magnetic amplifier, is sensitive to 250 
microwatts, is immune to shocks as great as 50 g 


In addition it is compact and light 


ON COURSE gyro Compasses 
drift if voltage input drops, but 
the back EMF they generat 
holds normal relays closed for 


15-30 minutes 


LEACH’S ANSWER . 9267, Close-Differential 
Relay, a combination of magnetic amplifier, recti- 
fier, and relay which warns the pilot of a drop in 


voltage. It is not affected by shock or vibration 


LEACH CORPORATION | LEACH RELAY DIVISION 


5915 AVALON BOULEVARD . LOS ANGELES 3, CALIFORNIA 





i Dy ek 
geersonic McDonnell FIOL“Veodoo" is typi- 
of the high performance aircraft for which 
ServOmechanisms, Inc. designs and produces 
entra! Data Computers. These reliable sub- 
ftems measure physical factors, transduce this 
fa to common form, produce corrected informa- 
nm, and compute desired input variables for all 

er systems in the aircraft. 


The Wind Dr 

ceived by McDonne 

and develops. 
Servomechanisms 

our Mechatronics des 

opnhy. which assure 

reliability as well as 
down-time through pu 
plug-in replacement ofthe 


individual packaged functions 
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